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ABSTRACT 


Forty-two  farm  dugouts,  A 2  small  ponds  ranging  up  to  2 
acres  in  surface  area  and  16  large  ponds  ranging  from  3  to 
50  acres  were  surveyed  for  use  by  waterfowl  weekly  during 
the  summer  of  1967  in  the  vicinity  of  Halkirk,  Alberta. 
These  censuses  formed  the  basis  of  a  comparison  of  the 
utilization  of  artificial  and  natural  water-areas.  Measure 
ments  were  taken  of  the  physical,  chemical  and  biological 
factors  which  might  influence  the  utilization  of  water- 
bodies  by  waterfowl.  In  addition,  studies  were  conducted 
at  intervals  throughout  the  summer  to  determine  the  amount 
of  time  spent  by  ducks  in  five  activities  on  dugouts. 

Dugouts  were  equally  or  more  heavily  used  than  small 
natural  ponds  in  all  aspects  of  waterfowl  utilization. 
Shallow  water  and  excessive  amounts  of  emergent  vegetation 
limited  the  use  of  ponds.  Use  of  dugouts  by  waterfowl  was 
limited  by  size,  distance  from  natural  water-  bodies  and 
grazing  pressure  by  cattle.  The  largest  sampled  dugout 
received  considerably  more  use  by  ducks  than  the  other 
structures.  Dugouts  within  100  yards  of  natural  water- 
bodies  were  used  more  than  those  at  greater  distances. 
Grazing  pressure  by  cattle  decreased  the  amount  of  emergent 
vegetation  and  also  eroded  the  shorelines  probably  making 
some  dugouts  unattractive  to  waterfowl.  No  evidence  was 
found  to  suggest  that  salinity  and  pH  detrimentally  in¬ 
fluenced  utilization.  Dugouts  were  used  mostly  for  loafing 
by  dabbling  ducks  and  feeding  by  diving  ducks. 
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I NTRODUCT I  ON 

In  recent  years  concern  has  been  expressed  over  the 
threat  to  waterfowl  posed  by  a  decline  in  numbers  of  "pot¬ 
holes"  on  the  prairies  of  North  America  (Nord,  Evans  and 
Mann,  1952;  Peterson,  1952;  Dushinski,  1953;  Schrader,  1955; 
and  Shaeffer,  1957).  This  has  led  to  studies  on  the  use  of 
artificial  impoundments  by  waterfowl. 

Most  such  studies  have  been  concerned  with  either  the 
creation  of  large  refuges,  which  provide  sanctuary,  food 
and  cover  for  waterfowl  (Salyer,  19^5),  or  the  use  of  small 
impoundments,  such  as  dugouts  (pits  excavated  to  catch 
run-off  or  ground  water)  and  stock  ponds,  which  have  been 
constructed  largely  for  agricultural  purposes  (Cooch,  19^9; 
Bue,  1956;  Shearer,  I960;  and  Shearer  and  Uhl  i g  ,  1965). 

Small  impoundments  provide  a  permanent  supply  of  water 
and  this  alone  probably  accounts  for  most  duck  use.  How¬ 
ever,  continued  use  of  small  impoundments  by  ducks  seems 
to  vary  according  to  a  number  of  associated  factors.  Where 
large  natural  areas  are  already  present,  small  artificial 
structures  may  only  contribute  to  the  territorial  require¬ 
ments  of  breeding  pairs  (Lacy,  1959).  Where  natural  areas 
are  not  abundant,  ducks  may  find  artificial  structures 
useful  for  all  habitat  requirements  ordinarily  found  in 
natural  ponds  (Bue,  1956).  But,  where  some  requirements 
are  lacking  in  artificial  structures  use  can  be  increased 
by  addition  of  the  missing  componen t ( s ) .  This  was 
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illustrated  by  Shearer  and  Uhlig  (1965)  who  added  "loafing 
rafts"  to  dugouts. 

Studies  on  the  use  of  small  impoundments  either  have 
been  restricted  to  areas  where  there  are  few  natural  ponds 
(Bue,  1956)  ,  or  else  little  attempt  has  been  made  to  compare 
the  use  of  such  impoundments  to  natural  ponds  that  are  also 
available  (Cooch,  19^9;  Shearer,  I960).  The  fact  that 
artificial  impoundments  are  used  by  waterfowl  has  been 
documented  by  Cooch,  1949;  Murdy,  1951;  Bue,  1956;  Shearer, 
I960;  and  Uhlig,  1963.  However,  utilization  may  have 
resulted  from  the  lack  of  natural  habitat.  Bue  (1956) 
investigated  this  problem  and  compared  the  utilization  of 
stock  ponds  by  breeding  ducks  in  western  South  Dakota  to 
that  of  natural  ponds  in  the  eastern  part  of  the  state 
which  were  studied  by  Evans  and  Black  (1956).  He  found  the 
use  of  stock  ponds  to  be  highest  and  attributed  this  to 
ducks  concentrating  on  the  stock  ponds  because  natural 
ponds  were  widely  separated.  Thus  to  compare  the  use  of 
artificial  impoundments  and  natural  ponds  by  waterfowl, 
the  two  types  of  water-bodies  must  be  present  in  the  same 
area. 

The  present  study  was  initiated  to  attempt  such  a 
comparison.  Specifically  I  attempted  to  determine  whether 
dugouts  were  used  by  waterfowl  in  an  area  where  there  was 
an  abundance  of  natural  ponds.  Furthermore,  I  compared 
the  utilization  of  dugouts  by  waterfowl  with  that  of  natural 
ponds  and  attempted  to  determine  factors  causing  any  differ¬ 
ences  in  utilization. 
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THE  STUDY  AREA 


A  study  area  with  a  high  density  of  dugouts  and  ponds 
was  necessary  to  provide  an  adequate  sample  of  impoundments 
and  to  minimize  the  time  spent  in  travelling  from  one  water-body 
to  the  next.  An  area  that  met  that  requirement  was  selected 
with  the  assistance  of  the  personnel  administering  the 
Prairie  Farm  Rehabilitation  Act  (PFRA),  at  Hanna,  Alberta. 

That  agency  has  records  and  statistics  on  most  dugout 
construction  projects  in  the  south  central  part  of  the 


province. 

The  study  area  chosen  was  one  township 
range  16  west  of  the  fourth  meridian)  which 
the  village  of  Halkirk,  Alberta  (Fig.  1). 
about  100  miles  southeast  of  Edmonton.  The 
the  area  is  gently  rolling.  Two  drainages 
toward  the  western  boundary  of  the  area  and 


(township  38, 
en  compa  s  s  ed 
t  is  located 
topog  raphy  of 
are  1 ocated 
both  run  in  a 


northwest 
zones  runs 


direction.  A 
approximately 


line  dividing  two 
d i agona 1 1 y  across 


major  soil 

the  area  ( Bowse  r  , 


Peters  and  Newton,  19  51)  - 
northwest  half  of  the  area 
Killam  Loam.  Bowser  et  al 


Thin  Black  Soils  occupy  the 
and  are  composed  largely  of 
(1951)  described  this  soil  as 


"a  poor  to  fairly  well  drained  soil  usually  found  on 
depressional  to  gently  undulating  topography  [being] 
distinguished  ...  by  the  thin  black  surface  soil 
and  the  hard  dark  brown  columnar  subsurface 
and  also  the  1 i g h t - co 1 ou r ed  rounded  caps  of 
surface  horizon  ...  The  dry  hard  subsurface 
offers  considerable  physical  obstruction  to 
penetration  [and]  since  the  salt  concentration  is  not 
overly  high  ...  and  contains  considerable  gypsum, 
alkali  is  not  a  serious  problem". 


horizon 
the  sub- 
ho  r i zon 
root 


Distribution  of  the  sampled  dugouts  and 
ponds  on  the  study  area. 
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The  second  major  soil  zone,  the  Dark  Brown  Soils, 

occurs  in  the  southeast  corner  of  the  area  and  js  composed 

largely  of  Halkirk  Loam.  This  soil  is  also  described  by 

Bowser  et  al .  (1951),  as  follows: 

"Halkirk  Loams  are  fairly  well  to  well  drained  soils 
usually  found  on  level  to  undulating  topography.  It 
is  a  solodized  solonetz  profile  [and]  can  be  distin¬ 
guished  by  the  hard  round  topped  subsoil  horizon  and 
the  sharp  contact  between  this  and  the  surface  horizon  ... 
Water  and  root  penetration  through  the  B  horizon  is 
difficult  ...". 

The  dominant  vegetation  of  the  area  is  grass.  The 
Thin  Black  Soils  are  dominated  by  fescues  ( Festuoa  spp.) 
while  eastern  porcupine  grass  ( Stipa  spartea)  and  lesser 
amounts  of  wheat  grass  ( Agropyron  spp.),  June  grass  ( Koeleria 
oristata)  and  rough  fescue  ( Festuoa  soabrella)  are  found  on 
the  Dark  Brown  Soils  (Johnston,  Smoliak,  Forbes  and  Campbell, 
1966).  Patches  of  buckbrush  ( Symphoriaarpos  ooaidentalis) 
occur  in  open  areas  while  aspen  poplar  ( Populus  tremuloides) 
and  willows  ( Salix  spp.)  dominate  the  low  areas  and  drainage 
systems . 

The  agriculture  practiced  in  the  area  is  a  mixture  of 
grain  and  beef  production  with  about  35  per  cent  of  the 
arable  land  used  for  grain  and  summer  fallow  and  65  per 
cent  retained  in  hay  and  pasture.  Most  farmers  have  some 
cattle  but  only  2  herds  were  in  excess  of  100  animals.  In 
dry  years,  vegetation  in  many  ponds  is  used  for  a  consider¬ 
able  percentage  of  the  hay  crop.  There  was  an  abundance 
of  ponds  in  the  study  area  which  resulted  from  the  gently 
rolling  topography.  They  ranged  in  surface  area  from  less 
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than  1  to  over  100  acres.  The  majority  were  less  than  2 
feet  in  depth  and  most  did  not  hold  water  throughout  the 
summe  r  of  1967. 

Dugouts  were  distributed  fairly  evenly  over  the  study 
area  having  a  density  of  a pp rox i ma t e 1 y  2  per  sq.  mile.  Dugout 
locations  had  been  determined  by  the  resident  farmers. 

Three  types  of  areas  were  used,  namely:  at  the  edge  of 
ponds,  in  drainage  courses,  and  in  depressions  in  fields. 

The  depths  of  dugouts  ranged  from  10  to  15  feet.  Surface 
areas  and  perimeters  varied,  but  a  representative  size  would 
be  60  feet  wide  by  1 8 0  feet  long.  Heavy  earth-moving 
equipment  was  used  in  the  construction  of  dugouts.  Ends 
and  sides  were  left  with  slopes  of  4  to  1  and  1.5  to  1 
respectively.  The  excavated  earth  was  placed  at  both  ends 
or  parallel  to  one  side  a  few  feet  from  the  edge  of  the 
pit,  to  form  a  "spoil  bank"  (Fig.  2).  Such  banks  remained 
relatively  free  of  vegetation  for  up  to  10  years  and  helped 
me  locate  many  of  the  dugouts  for  the  first  time.  The 
minimum  catchment  for  a  dugout  has  been  shown  to  be  about 
50  acres  (Canada  Department  of  Agriculture,  1966). 

Secondary  roads  for  the  most  part  divided  the  area 
into  rectangles  2  sq.  miles  in  area.  The  quality  of  the 
road  allowances  varied  from  grass  covered  trails  to  gravelled 


and  well  maintained  roads. 
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Figure  2 . 


A  recently  constructed  dugout  showing 
physical  characteristics. 
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METHODS 

After  selection  of  the  study  area  aerial  photographs 
were  obtained  and  mounted  to  form  a  "mosaic".  The  area 
was  then  zoned  so  as  to  leave  a  1/4  mile  strip  along  each 
side  of  the  existing  secondary  roads  and  the  dugouts  and 
ponds  used  in  the  study  were  selected  from  this  sampling 
area. 


Sampling  of  Dugouts  and  Ponds 

In  order  to  be  suitable  for  the  study  as  planned, 
it  was  necessary  that  ponds  and  dugouts  used  in  the  study 
be  relatively  comparable  in  certain  aspects.  Since  the 
characteristics  of  the  dugouts  were  already  established 
they  determined  the  features  that  the  ponds  must  exhibit 
in  order  to  be  included  in  the  sample.  All  dugouts  were 
less  than  2  acres  in  surface  area  and  were  regular  in  shape. 
Thus,  the  ponds  had  to  fulfil  these  requirements.  The 
study  area  contained  70  dugouts.  Of  these,  42  were  found 
within  the  1/4  mile  sampling  area  used  in  the  study.  The 
distribution  of  dugouts  was  relatively  uniform  over  the 
study  area. 

The  number  of  suitable  ponds  within  the  sampling  area 
exceeded  the  number  required,  thus  necessitating  a  sampling 
procedure.  Random  numbers  were  assigned  to  all  such  ponds 
from  which  42  were  selected.  The  sample  was  stratified  to 
ensure  distribution  over  the  area.  Seven  ponds  were  selected 
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from  each  1  by  6  mile  rectangular  block  moving  from  west 
to  east  across  the  study  area. 

The  dugouts  and  ponds  only  provided  information  on  the 
role  of  small  water-areas  in  waterfowl  utilization.  Thus 
a  third  sample  of  16  ponds  (making  a  total  of  100  water- 
bodies)  larger  than  2  acres  and  having  no  restrictions  on 
shape  was  selected  from  the  sampling  area  in  an  effort 
to  "complete  the  picture"  of  water-bodies  used  by  waterfowl 
over  the  period  of  study.  These  ponds  ranged  in  size 
from  3  to  50  acres  and  were  distributed  relatively  evenly 
over  the  area.  Each  water-body  sampled  was  given  a  number. 
Dugouts  were  numbered  Id,  2d,  3d,  ..  42d;  the  small  ponds 

lp,  2p,  3p,  ••  4  2  p  ;  and  the  large  ponds  lx,  2x ,  3x,  .. 

1  6x . 

Observations  of  use  commenced  on  May  1 ,  1967,  and  con¬ 
tinued  through  August  25,  1967.  Observations  also  were 

made  on  physical,  chemical  and  biological  aspects  of  the 
impoundments  in  relation  to  their  use  by  waterfowl. 

Factors  Investigated 

Age,  surface  area,  perimeter  and  s ho  re  1  i  ne- s 1  ope  of 

water-bod i es 

PFRA  personnel  had  records  of  development  for  all 
dugouts.  These  included  ages  of  all  dugouts  and  length, 
width  and  depth  (at  the  deepest  part)  for  approximately 
50  per  cent  of  those  in  the  sample.  The  remaining  dugouts 
were  paced  off  to  determine  the  length  and  width.  The 


s h o re  1  i ne- s 1  ope  of  the  dugouts  was  taken  at  the  midpoint 
of  each  side  by  measuring  to  the  nearest  foot,  the  distance 
from  shore  to  reach  a  depth  of  2  feet  of  water.  The  slope 
was  then  calculated  by  dividing  the  vertical  distance  of 
2  feet  by  the  horizontal  distance  measured. 

The  perimeters  of  small  ponds  were  paced  and  surface 
area  calculated.  Initial  depths,  taken  during  the  first 
week  of  May,  were  measured  at  the  deepest  point  and  only 
those  ponds  with  a  depth  greater  than  2  feet  had  the  shore¬ 
line-slope  calculated.  The  perimeters  and  surface  areas 
of  the  large  ponds  were  measured  from  recent  aerial  photo¬ 
graphs  using  a  map  distance  reader  and  planimeter  respect¬ 
ively.  Surface  areas  in  acres,  the  perimeters  in  feet, 
and  the  amounts  of  surface  area  under  which  the  water  depth 
was  less  than  2  feet  were  calculated.  A  depth  of  2  feet 
was  selected  because  turbidity  probably  cut  out  light  at 
about  this  depth  and  hence  beyond  this  point,  plant  growth 
was  probably  diminished.  Furthermore,  dabbling  ducks  did 
not  feed  readily  beyond  this  depth. 

Salinity  and  pH 

Both  dugouts  and  ponds  were  tested  for  salinity  in 
June,  July  and  August,  with  a  portable  Beckman  Conductivity 
Meter  (Model  RA  -  2A) .  Temperatures  were  also  taken  which 
allowed  a  conversion  from  conductance  in  "micromhos  per 
centimeter"  to  parts  per  million  (ppm)  dissolved  salts. 
These  measurements  were  taken  in  the  surface  waters  near 


the  shore  of  the  dugouts  and  in  the  centre  of  the  shallow 
ponds  . 

Each  water-body  was  tested  for  pH  at  2  week  intervals, 
using  a  Hach  Colorimetric  test  kit  (Model  17)  and  wide 
range  i nd i cator"  . 

Vegetation 

Because  vegetation  is  used  for  food  and  cover  by  ducks, 
I  thought  that  it  might  influence  the  utilization  of  dug- 
outs  and  ponds  by  waterfowl.  Aquatic  vegetation  was  classi¬ 
fied  as  submergent  or  emergent  and  the  coverage  of  each 
class  rated  at  weekly  intervals,  on  a  six  point  scale 
( Daubenm i re ,  1959).  The  readings  were  converted  to  a 

percentage  and  the  range  and  mean  per  cent  coverage  of 
submergent  and  emergent  vegetation  per  week  calculated  for 
the  small  impoundments.  Major  species  of  aquatic  plants 
were  collected  from  each  water-body  and  identified.  A 
representative  collection  is  now  housed  in  the  Herbarium  of 
the  Department  of  Botany  at  the  University  of  Alberta. 

Bue  (1956)  classified  stock  ponds  according  to  the 
amount  and  type  of  shoreline  vegetation.  No  attempt  was 
made  in  the  present  study  to  classify  dugouts  by  this  means 
but  surrounding  vegetation  types  were  noted.  Willows  and 
poplars  around  the  water-bodies  were  collected  and  identi¬ 
fied. 

Cattle  can  modify  the  shoreline  and  emergent  vegetation 
of  dugouts  and  ponds  and  hence,  alter  the  attractiveness  to 
waterfowl.  Thus,  the  abuse  of  d u gou t - s ho r e 1  i  ne  and  emergent 


vegetation  by  cattle  was  rated  as  to  none,  slight,  moderate, 
heavy  and  very  heavy  at  the  end  of  the  period  of  study, 
for  purposes  of  comparison.  The  effect  of  cattle  on  ponds 
was  also  noted . 

Distance  of  dugouts  from  large  ponds 

Since  waterfowl  might  move  into  dugouts  from  larger 
ponds  as  summer  progresses  and  ponds  go  dry,  I  measured 
the  distance  of  dugouts  from  ponds  5  acres  or  greater  in 
surface  area.  This  was  done  from  aerial  photographs. 

Change  in  water  level 

The  changes  in  water  level  were  checked  at  weekly 
intervals  in  one-half  of  the  water-bodies  sampled.  The 
even  numbered  water-bodies  were  chosen  arbitrarily  to  be 
tested.  A  wooden  stake  6  feet  long  was  placed  in  each 
during  the  first  week  of  May  or  whenever  the  stake  could  be 
placed  in  the  soil  at  the  bottom  of  the  water-body.  A  wax 
pencil  was  used  to  mark  the  initial  level  of  water  and  the 
water  level  was  checked  weekly  for  the  remainder  of  the 
study.  Measurements  were  taken  to  the  nearest  1/4  inch, 
from  the  initial  mark  to  the  water  level.  Weekly  changes  in 
water  level  were  calculated  from  these  data. 

Ra i n  f a  1  1 

A  rain  gauge,  calibrated  in  inches,  was  used  to  measure 
the  rainfall.  It  was  placed  near  the  centre  of  the  study 
area  and  checked  after  each  rain. 
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Censuses  of  waterfowl  on  dugouts  and  ponds 

A  census  of  waterfowl  on  all  sampled  dugouts  and  ponds 
was  conducted  weekly  from  May  1 ,  1967  to  August  25,  1967 

between  0800  and  1700  hours.  The  water-bodies  visited  on 
any  one  day  of  the  week  were  always  visited  on  that  par¬ 
ticular  day,  but  not  always  at  the  same  time.  Thus,  the 
daily  order  established  in  the  first  week  was  maintained 
throughout  the  summer. 

Censuses  of  waterfowl  were  made  in  two  ways;  the  first 
from  a  vantage  point  if  available,  and  the  second  by 
counting  birds  flushed.  This  method  allowed  more  accurate 
counts  where  there  were  aggregations  of  birds  or  where 
birds  were  not  visible  from  a  distance  and  females  had 
broods  in  emergent  vegetation.  In  large  ponds  transects 
were  walked  at  50  to  60  feet  intervals  and  care  was  taken 
to  avoid  duplicate  counts  on  birds.  However,  some  repeti¬ 
tion  on  large  ponds  was  almost  unavoidable. 

Ducks  were  tabulated  according  to  numbers  of  indiv¬ 
iduals,  species,  sex  (up  to  week  II  of  the  study)  and  age. 
Lone  drakes,  lone  hens  and  pairs  were  tabulated  as  breeding 
pairs  from  May  1  to  June  3.  A  breeding  pair  index  for  each 
species  was  calculated  for  each  of  the  small  wa t e r - bod i e s . 
This  was  done  by  averaging  the  numbers  of  breeding  pairs 
over  the  5  week  period. 


■ 


Time  Budget  Studies 
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Studies  on  the  amount  of  time  spent  in  various  activi¬ 
ties  by  waterfowl  were  conducted  during  May,  June,  July  and 
August  to  obtain  some  idea  of  how  ducks  were  using  their 
time  on  dugouts,  i.e.  the  value  of  dugouts  to  waterfowl. 
Twelve  dugouts  were  selected  that  either  could  be  observed 
from  a  nearby  road  with  7x50  field  glasses  or  which  provided 
sufficient  cover  to  hide  the  investigator.  The  three  major 
areas  where  dugouts  were  found  in  the  study  area  were 
represented  once  per  month.  There  was  no  size  limit  on 
the  dugouts  in  the  sample.  Each  dugout  was  observed  for 
four  periods  of  2  hours  each--0600  to  0800  ,  1000  to  1200 

noon,  1400  to  1 600  and  1 800  to  2000  hours.  Five  categories 
of  activities  of  ducks  were  timed  to  the  nearest  minute, 
namely:  swimming,  preening,  loafing,  feeding  and  “other 

activities".  When  possible,  the  sex  and  age  of  the  birds 
was  noted  and  the  species  was  tabulated  in  all  cases.  The 
total  number  of  "duck-mi nutes"  per  species  and  the  per¬ 
centage  of  time  spent  in  each  of  the  five  activities  was 


calculated. 
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RESULTS  AND  DISCUSSION 

Several  major  differences  existed  between  dugouts 
and  ponds  in  the  study  area.  Dugouts  were  generally  smaller, 
had  steeper  shorelines,  less  vegetation  and  more  open  water 
than  ponds.  The  ponds,  for  a  short  time  during  the  spring, 
presented  numerous  water-areas  to  waterfowl,  but  the  shallow 
gently  sloping  basins,  providing  much  area  suitable  for 
aquatic  plants,  soon  became  choked  with  emergent  vegetation. 
This  resulted  in  a  decline  in  use  by  waterfowl.  Physical 
and  chemical  characteristics  of  each  dugout  and  pond  are 
given  in  Appendices  I  and  II. 

Age  of  dugouts 

Johnston  (  1  966)  demonstrated  that  the  pH  of  water  in  borrow 
pits--pits  which  provide  fill  for  road  con s t r u c t i on - - i n 
central  Alberta  varied  inversely  with  age.  Therefore,  the 
age  of  dugouts  was  expected  to  influence  other  characteris¬ 
tics  of  the  impoundments.  The  age  distribution  of  dugouts 
in  the  sample  is  presented  in  Figure  3«  They  ranged  from 
2  to  22  years,  with  a  mean  of  9.3  years. 

Factors  such  as  aquatic  vegetation,  s ho  re  1  i ne- s 1  ope 
and  pH  were  compared  with  the  age  of  the  dugouts.  When 
the  per  cent  coverage  of  emergent  vegetation  in  August 
was  plotted  against  the  age  of  the  structures,  no  corre¬ 
lation  was  evident.  Generally  vegetation  was  lacking  in 
newly  constructed  dugouts  and  present  in  varying  amounts 
in  older  structures.  Neither  Bue  (1956)  nor  Uhlig  (1963) 
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Figure  3*  Frequency  distribution  of  age  of  dugouts 
used  in  the  study. 
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found  any  relationship  between  the  amount  of  vegetation 
in  stock  ponds  or  dugouts  and  their  age. 

The  shoreline -slope  or  amount  of  surface  area  under 
which  water  was  less  than  2  feet  in  depth  also  were  not 
found  to  vary  directly  with  age.  Because  most  dugouts  in 
the  study  area  were  used  by  cattle  and  were  not  fenced,  the 
shoreline  was  frequently  trampled  and  the  steep  portions 
eroded  into  the  water  thus  altering  s ho r e 1  i n e - s 1 o pe  .  Most 
of  this  erosion  probably  occurred  in  the  first  2  or  3  years 
with  decreasing  amounts  after  this  time.  As  a  result,  the 
natural  erosion  process  which  occurs  over  time  was  masked. 

The  pH  in  contrast  to  Johnston's  (1966)  findings, 
also  did  not  vary  with  age. 

Perimeters  of  dugouts  and  ponds 

The  frequency  distribution  of  perimeters  of  dugouts 
and  small  ponds  are  shown  in  Figure  4.  All  dugouts  except 
one  had  perimeters  between  250  and  600  feet.  This  resulted 
from  PFRA  specifications  for  the  construction  of  dugouts 
since  financial  assistance  was  given,  up  to  a  certain  size. 
Financial  assistance  was  not  available  for  larger  structures. 
The  largest  dugout  was  constructed  in  a  small  drainage 
course  where  earth  from  the  excavation  was  used  to  impound 
water.  Such  a  dugout  is  also  known  as  a  stock  pond. 

The  small  ponds,  which  were  found  in  natural  depressions 
of  variable  size,  had  a  more  uniform  distribution  with  respect 

Large  ponds  ranged  from  1500  to  6300  feet  in 


to  perimeter. 
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Figure  k.  Frequency  distribution  of  perimeters  of 

dugouts  and  small  ponds  used  in  the  study. 
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perimeter  with  9  out  of  16  ponds  less  than  3000  feet. 

Surface  a  rea 

The  frequency  distribution  of  the  surface  areas  in 
sampled  dugouts  and  small  ponds  is  shown  in  Figure  5. 

Because  the  dugouts  were  uniform  in  shape,  surface  area 
and  perimeter  were  closely  related  and  the  above  discussion 
of  the  distribution  of  perimeter  also  applies  here.  The 
surface  area  of  ponds  again  had  a  more  uniform  distribution 
than  the  dugouts. 

A  comparison  of  the  ponds  used  in  this  study  with  those 
found  on  the  Canadian  Prairies  and  in  particular  those  of 
the  Alberta  parklands,  is  of  interest.  Lynch,  Evans  and 
Conover  (1963)  found  that  there  could  be  as  many  as  6 , 6  6 1  , 4  0  0 
"water  areas"  on  the  prairies  (grasslands  and  parklands)  of 
Manitoba,  Saskatchewan  and  Alberta.  Of  these,  3,044,750 
were  classified  as  "potholes",  of  which  61  per  cent  were 
less  than  1  acre  in  size.  In  the  Alberta  parklands,  Lynch 
found  48  per  cent  of  the  potholes  to  be  less  than  1  acre 
in  surface  area.  In  my  study  38  per  cent  were  less  than 
1  acre.  The  mean  surface  area  of  the  sample  of  small  ponds 
shown  in  Figure  5  was  0.9  acres.  Dugouts  were  generally 
smaller  than  ponds  having  a  mean  surface  area  of  0.3  acres. 
Smith  (1953)  and  Uhlig  (1963)  showed  that  surface  area 
influenced  utilization  of  water-bodies  by  ducks,  larger 
structures  attracting  more  ducks  than  smaller  ones.  There¬ 
fore,  it  would  be  logical  to  expect  ponds  to  attract  more 
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Figure  5 


Frequency  distribution  of  surface  areas  of 
dugouts  and  small  ponds  used  in  the  study. 
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ducks  than  dugouts.  However,  this  was  not  found  here 
as  shown  below. 

Sho  re  1  i ne-s 1  ope 

Using  s ho  re  1  i ne - s 1  ope  components  and  length  and  width 
of  dugouts,  the  amount  of  surface  area  under  which  water 
was  less  than  2  feet  in  depth  was  calculated.  The  results 
are  shown  in  Figure  6. 

In  all  newly  constructed  dugouts,  there  is  only  10.5 
per  cent  of  the  surface  area  less  than  2  feet  in  depth. 
However,  the  largest  number  of  dugouts  sampled  had  20  to 
25  per  cent  of  the  surface  area  less  than  2  feet.  The 
increase  in  the  shallow  zone  after  construction  is  probably 
caused  by  cattle.  An  example  of  shoreline  alteration  is 
shown  in  Figure  7 • 

In  contrast  to  the  dugouts,  Al  of  the  k2  small  ponds 
were  less  than  2  feet  in  depth  at  their  deepest  part. 

Thus,  virtually  100  per  cent  of  the  surface  area  of  the 
sample  had  water  beneat h, wh i ch  was  less  than  2  feet  in 
depth.  The  majority  of  these  ponds  were  attractive  to 
waterfowl  for  only  limited  periods.  The  large  ponds  had 
slopes  similar  to  the  small  ones  however,  many  were  deeper. 

The  increase  in  the  proportion  of  shallow  water 
increases  the  area  suitable  for  aquatic  plant  growth  and 
this  could  influence  waterfowl  utilization.  Emerson  (1961) 
found  steep  slope,  deep  water  and  hard  impervious  bottoms 
limited  plant  growth  and  distribution  in  marshes  in  New 


York  State. 
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Figure  6 


Frequency  distribution  of  dugouts 
to  the  percentage  of  the  surface 
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Figure  7 
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Basin  depth  of  dugouts  and  ponds 

The  depths  of  dugouts  ranged  from  10  to  15  feet. 

These  were  more  than  adequate  to  provide  permanent  water 
as  the  mean  drop  in  water  level  over  the  period  of  study 
was  less  than  15  inches.  The  small  ponds,  on  the  other 
hand,  ranged  from  7  to  30  inches  in  depth.  These  depths 
were  inadequate  to  retain  permanent  water  as  the  mean 
drop  in  water  level  in  ponds  was  18.2  inches  during  the 
period  of  study.  Evans  and  Black  (1956)  found  that  ponds 
up  to  30  inches  deep  held  water  only  through  July  in  eastern 
South  Dakota.  The  large  ponds  ranged  in  depth  from  10 
to  60  inches  with  a  mean  of  26.4  inches.  These  depths  are 
subject  to  error  however,  as  some  were  estimates.  Evans 
and  Black  (1956)  found  that  ponds  with  4  feet  or  more  of 
water  did  not  go  dry. 

Tu  r  b i d  i  t  y 

Although  no  measurements  were  taken  on  turbidity, 
virtually  all  dugouts  were  very  turbid  for  several  weeks 
during  spring.  This  was  caused  largely  by  runoff  water 
carrying  soil  particles  and  collecting  in  the  dugouts. 

Bue  (1956)  found  visibility  as  low  as  1  inch  in  stock  ponds 
after  heavy  rains.  Clearing  occurred  as  the  season  pro¬ 
gressed,  a  characteristic  also  found  by  Smith  (1953)  and 
Bue  ( 1 956) . 

The  effects  of  turbidity  were  not  investigated  in  the 
present  study.  However,  other  investigations  indicate  that 


eq 
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turbidity  can  markedly  retard  plant  growth  (Bue  ,  1956  ; 

Ayers,  McCrimmon  and  Berst,  1963). 

Of  the  small  ponds  only  one  was  turbid.  This  pond 
served  as  a  source  of  water  to  livestock  and  was  extremely 
turbid  throughout  the  study.  No  submergent  species  of 
plants  were  recorded  here. 

Barstow  (1957)  demonstrated  that  turbidity  can  influence 
utilization  of  ponds  by  ducks  in  Oklahoma;  clear  ponds  received 
96  per  cent  more  waterfowl  use  than  turbid  ponds.  He 
attributed  the  difference  in  use  to  a  lack  of  food  in  the 
turbid  water-bodies.  By  contrast,  the  one  turbid  pond  men¬ 
tioned  above  was  well  utilized  by  waterfowl.  This  was 
probably  because  it  was  one  of  the  few  ponds  in  the  sample 
that  held  water  for  the  summer  and  at  the  same  time  was 
not  choked  with  emergent  vegetation. 

Salinity 

Very  few  studies  have  been  conducted  to  determine 
the  influence  of  salinity  on  the  use  of  water-areas  by 
waterfowl.  Keith  (1955),  studying  ponds  in  southern 
Alberta  which  accumulated  irrigation  waters,  found  that 
salts  accumulating  in  the  soils  around  ponds  limited  growth 
of  some  aquatic  plants  but  he  made  no  attempt  to  relate 
this  to  utilization  of  the  area  by  waterfowl.  Biologists 
of  the  United  States  Department  of  Fish  and  Wildlife 
(Anonymous,  1  9 6 6 )  found  greater  brood  use  of  potholes  when 
salinity,  in  combination  with  other  factors  was  between 
750  and  2250  ppm  dissolved  salts.  According  to  the  United 
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States  Department  of  Agriculture  (USDA,  195M  classification 
of  salinity  in  irrigation  waters,  low  salinity  ranges  up 
to  250  ppm,  medium  salinity  from  251  to  750  ppm,  high  salinity 
from  751  to  2250  ppm  and  very  high  salinity  from  2251  to 
5000  ppm  dissolved  salts.  The  results  of  salinity  tests 
on  the  samples  of  dugouts  and  small  ponds  are  shown  in 
Figure  8.  Compared  to  the  USDA  scale  it  is  evident  that 
the  ponds  and  dugouts  were, for  the  most  part,  in  the  low 
and  medium  salinity  ranges,  respectively.  The  upper  limit 
for  the  dugouts  always  was  found  in  the  same  structure, 
but  why  this  particular  dugout  was  high  in  this  respect  is 
not  known. 

Bentley  (pers .  comm.)  suggested  that  the  higher 
salinity  of  dugouts  over  ponds  resulted  from  the  type  of 
construction  in  combination  with  the  physical  character¬ 
istics  of  the  two  major  types  of  soils  in  the  study  area. 

In  soils  which  are  predominantly  solonetzic,  the  con¬ 
struction  of  the  dugout  exposes  subsoil  materials  of  high 
salt  content.  This  fact  and  the  inflow  of  water  from  the 
surrounding  area,  including  the"spoil  bank"  from  dugout 
excavation,  suggested  the  possibility  of  dugout  waters 
having  higher  salt  content  than  ponds. 

The  first  salinity  reading  was  taken  towards  the  end 
of  the  runoff  period.  As  well,  almost  2  inches  of  rain 
fell  at  this  time.  Consequently  the  first  readings  were 
high.  The  salinity  in  the  small  ponds  may  have  resulted 
from  a  release  of  salts,  through  decomposition  of  plant  and 
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Figure  8.  Salinity  of  dugouts  and  small  pond 
June,  .July  and  August  in  the  vicin 
Halkirk,  Alberta. 
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animal  material,  to  the  water.  Some  lateral  movement  of 
water  may  also  have  contributed  to  the  salinity  level  but 
probably  not  to  the  same  degree  as  in  the  dugouts.  The 
decline  in  salinity  between  June  and  July,  I  believe, 
resulted  from  the  increased  uptake  of  salts  by  vascular 
plants,  invertebrates  and  frequent  algal  blooms.  The  slight 
increase  in  the  last  reading,  if  significant,  may  reflect 
a  decline  in  productivity  and  the  continued  concentration 
of  salts  through  evaporation  and  transpiration.  Large 
ponds  followed  the  same  pattern  of  change,  but  the  means 
fell  between  those  for  dugouts  and  small  ponds,  i.e.  396, 

216  and  280  ppm. 

Since  ponds  and  dugouts  were  of  low  and  medium  salinity, 
respectively,  salinity  probably  did  not  retard  utilization 
of  ponds  and  dugouts  by  ducks.  It  will  be  recalled  that 
biologists  of  the  United  States  Department  of  Fish  and 
Wildlife  ( US DFW) ( Anonymous ,  1966)  found  greater  brood  use 

of  potholes  when  salinity,  in  combination  with  other  factors, 
was  in  the  high  range. 

As  was  the  case  with  salinity,  very  few  studies  have 
also  been  conducted  to  determine  the  influence  of  pH  on 
the  use  of  a  water-area  by  ducks.  Biologists  of  the  USDFW 
(Anonymous,  1966)  found  greater  brood  use  of  potholes  when 
pH,  in  combination  with  other  factors,  ranged  from  8.5 
to  10.5.  The  results  of  the  pH  tests  taken  at  2  week 
intervals  on  the  sampled  dugouts  and  small  ponds  are  shown 
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in  Figure  9.  The  mean  pH  value  for  the  sample  of  dugouts 
was  consistently  above  neutrality  while  the  mean  for  the 
small  ponds  was  below  for  seven  out  of  eight  observations. 

Lakes  in  northeastern  Ohio  exhibited  a  seasonal  change 
in  pH  values  (Dexter,  Shilling  and  Sanner,  19^2).  They 
found  the  waters  became  more  alkal i ne  over  the  summer  and 
attributed  this  to  photosynthesis  in  aquatic  plants  which 
reduced  the  acidity  of  the  water  by  taking  up  carbon  dioxide. 
However,  other  products  of  an  acidic  nature  from  organic 
decomposition  may  have  contributed  to  the  acidity.  The 
effect  of  these  products  was  not  measured  by  Dexter  et  at. 
or  in  this  study. 

Dugouts  had  proportionately  more  water  and  much  less 
emergent  vegetation  than  ponds.  Consequently  decomposition 
and  resultant  acidity  were  less  in  dugouts.  P ho t o s y n t h e t i c 
activity  of  plants  probably  removed  the  carbon  dioxide 
present  creating  a  higher  initial  pH  value  than  in  ponds 
and  one  which  continued  to  rise  to  the  end  of  the  study. 

Ponds  in  which  there  was  proportionately  larger  amounts 
of  emergent  vegetation  and  less  water  may  have  produced 
through  decomposition  relatively  more  carbon  dioxide  than 
was  being  taken  up  through  photosynthesis,  and  relatively 
more  acidic  decomposition  products.  This  situation  resulted 
in  a  mean  pH  value  below  neutrality  for  all  but  the  last 
reading.  The  increase  in  the  mean  value  towards  the  end 
of  the  summer  likely  was  due  to  an  increase  in  the  relative 
proportion  of  deeper  ponds  with  less  emergent  vegetation  and 
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Figure  9.  The  pH  of  dugouts  and  small  ponds  in  the 
vicinity  of  Halkirk,  Alberta. 
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more  water  (the  shallower  ponds  going  dry  and  being 
excluded  from  the  sample).  The  pH  of  the  large  ponds  was 
similar  to  that  of  the  smaller  ones.  Shallow  ponds  with 
large  amounts  of  emergent  vegetation  were  distinctly  acid 
while  those  with  more  water  and  less  emergent  vegetation 
were  frequently  alkaline.  Only  these  latter  ponds  showed 
a  gradual  increase  in  pH  values  similar  to  that  in  dugouts. 

Because  the  mean  pH  value  for  all  sampled  water-bodies 
was  not  extreme,  pH  appeared  to  have  had  little  detrimental 
effect  on  the  use  of  the  water-bodies  by  waterfowl.  This 
study  suggests  that  these  pH  values  result  from  proportion¬ 
ately  more  water  and  less  vegetation  and  it  may  be  these 
latter  characteristics  which  are  responsible  for  increased 
use  rather  than  pH  as  suggested  by  biologists  of  the 
USDFW  (Anonymous,  1966). 

Aquatic  vegetation 

Specimens  of  the  major  species  of  aquatic  plants  were 
collected  from  each  water-body  and  identified.  The 
species  list  is  presented  in  Appendix  III. 

Small  and  large  ponds  used  in  the  study  are  illustrated 
respectively  in  Figures  10  and  11,  12  and  13«  Open  ponds 

(Figs.  10  and  12)  were  in  the  minority  while  those  choked 
with  emergent  vegetation  (Figs.  11  and  13)  were  common. 

Results  of  the  study  of  submergent  vegetation  in  dugouts 
and  small  ponds  are  shown  in  Figure  14.  Growth  of  submergent 

j 

vegetation  seemed  to  be  delayed  in  ponds  in  early  May.  This 
may  reflect  different  frost  conditions  in  the  bottom  sediments 
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Figure  10.  A  small  pond  (4p)  free  from  large  quantities 
of  emergent  vegetation. 


Figure  11.  A  small  pond  (29p)  choked  with  emergent 
vegetation. 
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Figure  12.  A  large  pond  (9x)  free  from  large  quantities 
of  emergent  vegetation. 


Figure  13.  A  large  pond  (13x)  choked  with  emergent 


vegetat ion. 
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Figure  14.  The  weekly  coverage  values  of  submergent 
vegetation  in  dugouts  and  small  ponds  in 
vicinity  of  Halkirk,  Alberta. 
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of  the  two  types  of  water-bod i es .  Frost  penetrated  into 
the  bottom  sediments  of  shallow  ponds  but  did  not  in  dug- 
outs  because  of  their  greater  depths.  Consequently  the 
bottoms  of  ponds  took  longer  to  thaw  possibly  retarding 
submergent  vegetation  until  the  third  week  of  the  study. 

The  sample  of  dugouts  however,  had  some  submergent  vege¬ 
tation  from  the  first  week.  Dead  emergent  vegetation  in 
ponds  and  turbidity  in  dugouts  also  may  have  contributed 
to  the  low  coverage  values  of  submergent  vegetation  during 
the  first  month. 

Coverage  values  for  small  ponds  by  the  end  of  the  study 
were  twice  those  for  the  dugouts  reflecting  the  greater 
amount  of  bottom  area  suitable  for  plant  growth.  It  should 
be  noted  that  the  upper  part  of  the  curve  for  ponds  is 
stepped.  This  is  because  the  sample  size  decreased  as 
the  ponds  went  dry  and  these  were  removed  from  the  sample. 

The  mean  coverage  values  for  the  large  ponds  lagged 
behind  that  of  the  dugouts  and  small  ponds  until  the  third 
week  but  subsequently  were  always  higher.  This  was  expected 
in  view  of  the  larger  proportion  of  these  ponds  with  depths 
sufficient  for  submergent  plants.  The  mean  coverage  values 
for  the  1st,  9th  and  17th  weeks  were  0,  20  and  44  per  cent 
respectively.  In  the  larger  ponds,  I  did  not  record  sub¬ 
mergent  vegetation  until  the  third  week  of  the  study. 
However,  had  a  more  thorough  search  of  some  of  the  deeper 
ponds  been  possible,  submergent  plants  would  probably  have 


been  reco  rded  . 
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The  results  of  the  studies  of  emergent  vegetation  are 
shown  in  Figure  15.  The  mean  per  cent  coverage  of  emergent 
vegetation  on  ponds  was  far  greater  than  on  dugouts  and  the 
rate  of  increase  is  also  greater.  This  reflects  the 
greater  amount  of  area  in  ponds  suitable  for  plant  growth. 
The  initial  coverage  values  for  both  types  of  water-bodies 
were  high  in  relation  to  submergent  vegetation.  This  was 
probably  because  dead  vegetation  from  the  previous  year 
was  still  present.  These  remnants  probably  provided  both 
food  and  shelter  for  waterfowl.  The  per  cent  coverage 
for  ponds  decreases  after  the  week  ending  July  8  because 
ponds  were  drying  up  and  ponds  with  high  coverage  values 
were  dropping  out  of  the  sample.  Lynch  et  al .  (1963) 

found  that  virtually  all  "water  areas"  less  than  1  acre 
in  size  were  covered  with  emergent  vegetation,  while  areas 
larger  than  this  had  up  to  50  per  cent  of  the  surface 
area  covered  by  emergents. 

The  emergent  vegetation  in  the  large  ponds  followed 
a  similar  pattern  to  that  of  the  small  ones,  the  rate  of 
increase  being  slightly  less  dramatic  and  the  coverage 
values  toward  the  end  of  the  summer  remaining  high.  The 
coverage  values  for  the  1st,  9th  and  17th  weeks  were  63, 

83  and  88  per  cent  respectively. 

The  influence  of  emergent  vegetation  on  utilization  of 
ponds  by  ducks  has  received  considerable  attention.  Bue 
(1956)  found  that  shorelines  with  tall  emergent  vegetation 
supported  more  breeding  pairs  of  ducks  than  those  without 
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Figure  15.  The  weekly  coverage  values  of  emergent 
vegetation  in  dugouts  and  small  ponds  i 
vicinity  of  Halkirk,  Alberta. 
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vegetation.  Berg  (1958)  studying  reservoirs  in  Montana 
found  a  general  movement  of  broods  from  ponds  with  little 
emergent  vegetation  to  those  with  more  vegetation,  however 
Smith  (1953),  Evans  and  Black  (1956),  Johnsgard  (1956),  and 
Lacy  (1959)  found  excessive  amounts  of  emergent  vegetation 
to  be  limiting  to  the  use  of  ponds  by  ducks. 

The  results  of  my  study  support  the  findings  of  the 
above  last  four  authors.  Dugouts  adjacent  to  large  ponds 
generally  had  more  aquatic  vegetation  and  more  use  by 
waterfowl  than  dugouts  in  other  areas.  However,  it  should 
be  pointed  out  that  the  ponds  probably  attracted  the  water- 
fowl  which  then  used  the  dugout.  In  dugouts,  which  were 
heavily  used  by  cattle,  the  emergent  vegetation  was 
frequently  grazed  and  trampled.  These  dugouts  were  used 
less  by  waterfowl  than  dugouts  adjacent  to  ponds  or  those 
which  were  not  as  heavily  grazed. 

In  the  case  of  both  small  and  large  ponds,  those  with 
open  water  received  much  heavier  use  than  those  without. 
Evans  and  Black  (1956)  reported  similar  findings.  Thus, 
too  much  emergent  vegetation  appeared  to  be  a  limiting 
factor  on  the  utilization  of  ponds  by  ducks. 

Surrounding  terrestrial  vegetation 

The  species  list  of  willows  and  poplars  collected 
from  the  shorelines  of  dugouts  and  ponds  is  given  in 
Appendix  IV.  The  major  vegetation  "types"  and  combination 
of  "types"  surrounding  small  structures  are  shown  in  Figure 
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16.  It  should  be  pointed  out  that  small  "clumps"  of 
plants  were  not  sufficient  to  be  considered  as  a  major 
"type". 

The  majority  of  dugouts  were  surrounded  by  grassland. 
However,  many  also  had  adjacent  areas  of  water  as  was  the 
case  with  those  dugouts  on  the  edge  of  ponds  or  in  wet 
drainages.  Ponds  on  the  other  hand  were  largely  surrounded 
by  a  willow-poplar-grassland  combination. 

The  general  absence  of  willows  around  dugouts  resulted, 
I  believe,  from  the  lack  of  a  high  moisture  soil  zone 
between  the  free  water  and  the  dryer  surrounding  grassland. 
Bue  (1956)  found  willows  moved  in  on  stock  pond  fills  2 
years  after  construction  provided  grazing  pressure  was  not 
excessive.  In  my  study,  only  three  dugouts  were  partly 
surrounded  by  willows  and  none  were  under  13  years  of 
age.  Five  other  dugouts  with  a  minimum  age  of  6  years, 
had  "clumps"  of  willows,  but  some  of  these  plants  may  have 
been  present  when  the  dugouts  were  constructed. 

The  s ho r e 1  i n e - s 1  ope  of  the  ponds  was  more  gradual 
than  the  dugouts,  thus  giving  rise  to  a  moisture  gradient 
and  willows  were  nearly  always  present.  Ponds  which  had 
no  willows  either  only  held  water  for  a  short  time  or  the 
plants  were  removed  by  farmers  to  prevent  the  accumulation 
of  snow  in  the  depressions.  Poplars  usually  occurred  up 
slope  from  the  willows,  but  once  outside  of  a  depression, 
gave  way  to  grasses. 

No  attempt  was  made  to  establish  the  quality  of 
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Figure  16.  The  percentage  of  dugouts  and  small  ponds 

surrounded  by  different  vegetation  types  or 
combinations  of  types. 
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as  to  the  importance  of  this  factor  in  influencing  utili¬ 
zation.  Bue  (1956)  found  that  where  there  was  good  shore¬ 
line  cover  that  birds  would  range  out  to  find  nesting 
cover.  Shearer  (I960)  and  Uhlig  (1963)  both  found  that  the 
quantity  and  quality  of  vegetation  surrounding  dugouts 
influenced  utilization.  Salyer  (1962)  working  in  Lostwood 
National  Wildlife  Refuge  in  North  Dakota,  found  during  the 
drought  years  of  1959  and  1961,  that  the  number  of  breeding 
pairs  showed  no  relationship  with  grazing  pressure,  but 
instead,  fluctuated  with  the  number  of  available  water  areas 
Bennett  (1937)  concluded,  from  a  study  in  Iowa,  that  a 
grazing  pressure  of  1  head  per  6  acres  in  normal  years  was 
beneficial  to  nesting  ducks  because  it  prevented  the  develop 
ment  of  ideal  skunk  and  badger  habitat.  Keith  (1961),  found 
in  southern  Alberta  that  a  grazing  pressure  of  1  head  per 
1.2  acres  per  month  from  July  to  November  did  not  seriously 
reduce  nesting  cover  for  ducks.  Thus,  it  appears  that  the 
influence  of  cover  varies  according  to  the  location  of  the 
study,  the  year  and  the  grazing  pressure. 

Farmers  in  my  study  area  believed  that  their  pastures 
were  generally  overgrazed.  Although  no  systematic  search 
for  nests  was  conducted,  those  found  were  in  clumps  of  buck¬ 
brush,  roadside  vegetation,  stubble,  stands  of  poplar  and 
ungrazed  grassland.  Only  one  nest  was  located  in  a  grazed 
pasture  and  it  was  destroyed. 

These  data  suggest  that  the  grazing  pressure  was  too 


heavy  and  that  ducks  may  have  been  forced  to  find  nesting 
places  where  there  was  more  cover.  In  view  of  these  data 
and  the  findings  of  other  investigators,  the  use  of  dug- 
outs  and  ponds  by  ducks  was  probably  influenced  at  least 
in  part  by  inadequate  nesting  cover. 

Cattle,  shoreline  and  vegetation 

Very  few  dugouts  were  fenced  and  cattle  had  access 
to  all  sides  of  the  impoundments.  Depending  upon  sources 
of  water  available  within  the  pasture  and  the  number  of 
cattle  using  the  structure,  some  dugouts  received  only 
slight  use  while  others  were  heavily  used. 

The  results  for  the  utilization  of  dugouts  by  water- 
fowl  compared  to  the  degree  of  utilization  by  cattle  are 
shown  in  Figures  17  and  18. 

The  difference  between  no  utilization  and  "slight" 
utilization  by  cattle  was  very  small.  "Moderate"  use 
resulted  in  a  definite  grazing  pressure  on  emergent  vege¬ 
tation;  "heavy"  utilization,  in  extreme  grazing  pressure; 
and  "very  heavy"  utilization  in  the  removal  of  large  amounts 
of  shoreline  vegetation  and  considerable  shoreline  erosion 
(Fig.  7)  . 

These  results  suggest  that  cattle  influenced  the  use 
of  dugouts  by  waterfowl  especially  on  those  dugouts  where 
cattle  use  was  "very  heavy".  Where  the  degree  of  utiliza¬ 
tion  by  cattle  was  less  than  "very  heavy",  the  utilization 
of  the  structures  by  ducks  was  similar.  The  use  by  ducks 
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Figure  17.  The  utilization  of  dugouts  by 
according  to  the  degree  of  use 
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of  dugouts  which  received  "heavy"  and  "slight"  utilization 
by  cattle  in  Figures  17  and  18  respectively  may  have 
resulted  from  the  small  samples  used  in  the  calculations. 

Bue  (1956)  found  that  where  grazing  pressure  was  within 
the  carrying  capacity  of  the  range,  the  resulting  grass 
shorelines  had  two  to  three  times  as  many  breeding  pairs  as 
"mud  shorelines"  which  were  overgrazed.  Uhlig  (  1  9  6  3 )  ,  who 
studied  the  effects  of  fencing  on  utilization  of  dugouts, 
found  utilization  by  ducks  to  be  nine  times  greater  on  fenced 
dugouts  than  unfenced. 

Small  ponds  were  not  used  or  abused  to  the  same  degree 
as  dugouts  by  cattle.  Many  ponds,  for  the  last  three 
months  of  the  study,  were  choked  with  emergent  vegetation 
and  water  was  not  readily  available.  In  pastures  where 
these  types  of  ponds  were  present,  a  dugout  usually  pro¬ 
vided  water  for  the  cattle. 

Large  ponds,  however,  were  frequently  used  by  cattle 
for  both  grazing  and  drinking  water.  in  many  of  these 
ponds,  cattle  grazed  selectively  eating  predominantly 
one  species  of  sedge  ( Carex  atherodes )  and  not  another 
( Carex  rostrata) .  Evans,  Hawkins  and  Marshall  (1950) 
also  found  sedges  to  be  heavily  grazed.  The  selective 
grazing  frequently  exposed  more  open  water  to  waterfowl. 
Sowls  (1955)  working  at  Delta,  Manitoba  likewise  found  that 
cattle  could  be  beneficial  to  waterfowl.  Where  dense  stands 
of  Phragmites  sp .  ,  bulrush  ( Soirpus  sp.)  and  cattail  ( Typha 
sp.)  were  present  along  the  edges  of  marshes,  cattle 
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frequently  trampled  these  stands  and  in  so  doing  made  more 
loafing  areas  available  to  waterfowl.  With  additional 
loafing  areas,  there  was  an  increase  in  utilization  of 
the  water  a  rea . 

Distance  of  dugouts  from  large  ponds 

The  utilization  of  dugouts  as  compared  to  their 
distance  from  large  ponds  is  shown  in  Figures  19  and  20, 

The  data  in  Figure  19  indicate  that  dugouts  constructed 
within  100  yards  of  a  large  pond  are  utilized  much  more  than 
dugouts  at  greater  distances  from  ponds.  Many  dugouts  were 
adjacent  to  large  ponds.  Such  ponds,  frequently  choked 
with  emergent  vegetation,  offered  both  food  and  cover  for 
waterfowl  while  the  shores  of  the  dugout  offered  loafing 
and  p  reen i ng  sites. 

The  data  in  Figure  20  also  reflect  the  above  points. 
Broods  were  present  in  many  of  the  large  ponds  and  were 
seen  to  move  on  and  off  of  the  dugouts.  In  most  cases 
they  accompanied  the  adult  hen.  The  differences  in  vege¬ 
tation  between  May  and  July  on  a  large  pond  with  an  adja¬ 
cent  dugout  are  shown  in  Figures  21  and  22.  Figure  22 
shows  the  situation  whereby  broods  could  find  food  and 
cover  in  the  vegetation  of  the  pond  but  move  onto  the  dug- 
out  to  loaf  and  preen.  Figure  23  shows  ducks  using  a 
dugout  constructed  on  the  edge  of  a  large  pond. 
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Figure  19.  Utilization  of  dugouts  by  ducks  according  to 
the  distances  of  the  structures  from  natural 
water-bodies. 
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Figure  20.  The  number  of  brood  observations  on  dugouts 
according  to  the  distances  of  the  structures 
from  natural  water-bod i es . 
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21.  An  example  of  a  dugout  (32d)  adjacent 
large  pond  ( 1 6 x )  with  no  new  emergent 
tation  in  May. 


to  a 
vege- 


F i gu  re  22  . 


Dugout  32d  ,  adjacent  to  large  pond  l6x, 
with  large  quantities  of  new  emergent 
vegetation  in  July. 
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Figure  23- 


Ducks  using  a  dugout  ( 2  0  d )  adjacent  to  a 
large  pond  (in  the  background). 
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Water  level  fluctuation  and  rainfall 

The  weekly  changes  in  water  levels  for  dugouts  and 
small  ponds  are  given  in  Figure  24,  Also  shown  is  the 
total  rainfall  in  inches  per  week  recorded  at  the  centre 
of  the  study  area.  The  cumulative  decline  of  water 
levels  for  the  water-bodies  is  shown  in  Figure  25.  The 
mean  change  in  water  level  per  week  for  dugouts  and  ponds 
was  surprisingly  similar.  It  was  expected  that  because 
of  generally  greater  surface  area  and  more  vegetation  than 
dugouts  that  ponds  would  show  more  dramatic  water  level 
declines  than  were  observed.  However,  the  failure  of  water 
levels  in  ponds  to  recover  to  the  same  extent  as  dugouts 
after  rains  was  probably  the  main  factor  which  led  to 
their  greater  total  water  decline.  Dugouts,  frequently 
being  in  larger  depressions  than  ponds,  collected  more 
rain-water  runoff  and  made  greater  recoveries.  Only  5 
ponds,  out  of  the  21  sampled  for  water  decline,  still 
contained  water  at  the  end  of  the  study  period  (Fig.  24), 

I  believe  that  a  combination  of  five  factors  probably 
accounted  for  this.  The  amount  of  winter  precipitation 
partly  determined  the  amount  of  potential  runoff,  and  the 
spring  runoff,  which  was  slow  because  of  prolonged  cool 
temperatures  allowed  much  potential  pond  water  to  go  into 
the  soil.  Because  of  the  gently  rolling  topography, 
depressions  were  shallow  and  thus  initial  water  depths  were 
shallow--the  mean  initial  depth  for  the  sample  was  14,4 
inches.  Because  of  large  amounts  of  emergent  vegetation, 
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Figure  2  b . 


Water  levels  of  dugouts  and  ponds  and 
rainfall,  on  a  weekly  basis. 
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Figure  25. 
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transpiration  probably  contributed  to  water  loss.  Ponds 
generally  showed  a  poor  recovery  rate  after  rains,  probably 
because  they  were  in  smaller  depressions.  Thus,  with  a 
total  mean  water  loss  in  excess  of  18  inches  and  a  mean 
initial  depth  of  14.4  inches,  many  ponds  went  dry.  J.  B. 
Millar  (unpub.  data)  working  in  Saskatchewan  also  found  the 
amount  of  winter  precipitation,  runoff  rate  and  basin  depth 
to  be  prime  factors  in  determining  the  length  of  time  a 
pond  held  water.  He  also  found  that  relatively  permanent 
ponds  had  less  water  loss  than  "secondary  or  supplementry" 
ponds.  Evans  and  Black  (1956)  found  that  runoff  was  not 
always  linked  to  the  amount  of  precipitation  but  was 
dependent  on  spring  runoff  which  varied  depending  on 
whether  or  not  the  soil  was  frozen. 

Since  ducks  must  have  water  for  many  activities, 
the  above  results  suggest  that  water  was  limiting  to  the 
utilization  of  ponds  by  ducks,  and  in  combination  with 
emergent  vegetation,  probably  was  the  principal  reason 
for  poor  use  of  ponds  by  ducks.  Evans  and  Black  (1956) 
found  the  density  of  emergent  vegetation  to  vary  with 
water  depth  and  that  excessive  vegetation  decreased  use 
of  ponds  by  ducks. 

Water  f ow 1 

Thus  far,  this  paper  has  dealt  with  some  of  the 
physical,  chemical  and  biological  aspects  of  the  water- 
bodies  in  order  to  acquaint  the  reader  with  the  ecological 
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situation  to  which  waterfowl  were  exposed.  The  remainder 
of  the  paper  deals  with  the  reaction  of  waterfowl  to  the 
ecological  situation  as  shown  in  part  by  their  use  of  the 
wa t e r - bod i e s  .  The  species  and  numbers  of  ducks,  coots 
and  grebes  present  per  week  on  dugouts  and  small  ponds 
throughout  the  study  period  and  their  scientific  names  are 
given  in  Appendix  V.  The  number  of  ducks  per  dugout  and 
small  pond  are  given  in  Appendix  VI.  Seven  species  of 
dabbling  ducks  and  six  species  of  diving  ducks,  plus  coots 
and  grebes,  were  present  during  the  study. 

Waterfowl  began  arriving  on  the  study  area  on  April 
12,  1967.  The  week  showing  the  greatest  rate  of  increase  in 

numbers  of  individuals  for  each  species  of  dabbling  duck 
is  shown  in  Table  I.  These  periods  are  based  on  census 
data  from  both  dugouts  and  small  ponds.  Diving  ducks  are 
not  included  here  because  they  made  up  less  than  10  per 
cent  of  the  duck  population.  It  should  be  pointed  out 
that  only  one  observation  was  made  on  each  impoundment  per 
week.  Thus,  the  "number  of  ducks  per  week"  could  be  con¬ 
sidered  as  the  number  of  ducks  per  observation. 

Mallards  and  pintails  were  the  first  ducks  to  arrive 
on  the  study  area.  Very  few  birds  were  present  until  the 
last  week  of  April  when  there  was  a  sudden  increase  in  the 
numbers  of  these  two  species.  This  increase  probably  re¬ 
flected  a  warming  in  spring  weather  conditions  as  there 
were  heavy  snowfalls  previous  to  this  time.  Numbers  of 
green-winged  teal  increased  most  rapidly  during  the  second 
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week  of  Hay,  with  blue-winged  teal,  shoveler  and  American 
widgeon  showing  their  most  rapid  rates  of  increase  one 
week  later.  Gadwall  numbers  did  not  reach  a  peak  rate 
until  the  fourth  week  of  May.  Gates  (1962),  in  Utah,  also 
found  gadwalls  to  be  the  last  ducks  to  arrive.  This  pattern 
of  arrival  was  to  be  expected  in  view  of  the  breeding  ranges 
of  these  birds;  mallards,  pintails  and  green-winged  teal 
generally  being  furthest  north  and  gadwalls  furthest  south 
( God  f  rey ,  1966). 

Table  I.  A  list  of  the  species  of  dabbling  ducks  and  the 


period  of  greatest  rate  of  increase  in  numbers  of 


each  species  on  the  study  area. 


Species  of  dabbling  ducks 


Period  of  greatest  rate 
of  increase 


Mai  lard 


Pintail 


April  2k  to  April  30 
April  2k  to  April  30 


Blue-winged  Teal 


May  1  A  to  May  20 


Green -winged  Teal 


May  7  to  May  13 


Ga  d wa  1  1 


May  21  to  May  27 


Shoveler 


May  ] k  to  May  20 


May  1 k  to  May  20 


American  Widgeon 


. 
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Species  of  waterfowl  present  during  the  study 
The  species  of  waterfowl  and  their  utilization  of  dug- 
outs  and  ponds  are  presented  in  Table  ! ! . 


Table  II.  Species 

o  f 

waterfowl 

using 

dugouts 

and  ponds 

near 

H  a  1  k  i  r  k 

,  Alberta. 

Dugouts 

S  ma  1 

1  ponds 

Large 

ponds 

Species 

Ad  u  1 

t  s  B  rood  s 

Adults  Broods 

Ad  u  1  t  s 

Brood 

Mai  lard 

yes 

yes 

yes 

yes 

yes 

yes 

Pintail 

yes 

yes 

yes 

yes 

yes 

yes 

Blue-winged  Teal 

yes 

yes 

yes 

yes 

yes 

yes 

G  reen -w i nged  Teal 

yes 

yes 

yes 

yes 

yes 

yes 

Ga  dwa  1  1 

yes 

yes 

yes 

yes 

yes 

yes 

S  ho ve 1 e  r 

yes 

yes 

yes 

yes 

yes 

yes 

Arne  r i can  W i dgeon 

yes 

yes 

yes 

yes 

yes 

yes 

Lesser  Scaup 

yes 

yes 

yes 

n  o 

yes 

yes 

Redhead 

yes 

yes 

yes 

n  o 

yes 

yes 

Canvasback 

yes 

n  o 

yes 

n  o 

yes 

yes 

Ruddy  Duck 

yes 

yes 

n  o 

n  o 

yes 

yes 

Ring-necked  Duck 

yes 

n  o 

yes 

n  o 

yes 

n  o 

Bufflehead 

yes 

n  o 

yes 

n  o 

yes 

n  o 

Coot 

yes 

yes 

yes 

yes 

yes 

yes 

Horned  Grebe 

yes 

yes 

yes 

yes 

yes 

yes 

Thirteen  species  of  ducks,  one  species  of  coot  and 
one  species  of  grebe  were  present  on  the  study  area.  Dabbling 
ducks  made  up  90  per  cent  of  the  duck  population  and  were 
found  on  all  types  of  water-bodies  throughout  the  season. 

Diving  ducks  were  fewer  in  numbers  and  used  dugouts  and  the 
larger  deeper  ponds  during  most  of  the  study.  This  no  doubt 
resulted  from  their  feeding  habits.  Lesser  scaup,  redhead 
and  ruddy  duck  broods  were  recorded  only  on  dugouts  and 
large  open  ponds,  occasional  sightings  making  up  these  records. 
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The  study  area  was,  for  the  most  part,  towards  the  edge  of 
the  breeding  range  of  all  species  of  divers  except  lesser 
scaup  (Godfrey,  1966)  and  this  was  the  most  abundant 
diver.  In  addition,  the  low  water  levels  and  a  poor  degree 
of  i n t e r s pe r s i on  of  water  and  vegetation  in  ponds  (Low, 
1945;  Rogers,  1964;  Lokemoen,  1966)  contributed  to  poor 
nesting  habitat.  Coots  and  horned  grebes  were  found  on  all 
types  of  structures  throughout  the  season,  but  were  most 
common  on  large,  deep  ponds. 

Breeding  pairs 

During  the  breeding  season,  duck  populations  are 
probably  the  least  compressable.  With  the  beginning  of 
nesting,  territorialty  and  defense  flights  reach  a  peak 
(Sowls,  1955;  Gates,  1962)  resulting  in  birds  being  much 
less  gregarious  than  at  other  times  of  the  year. 

Since  other  factors,  such  as  emergent  vegetation  and 
water  levels,  do  not  appear  to  be  limiting  the  utilization 
of  dugouts  and  ponds  by  ducks  during  the  early  breeding 
season,  the  number  of  breeding  pairs  on  dugouts  and  ponds 
is  a  good  measure  to  compare  the  utilization  of  artificial 
to  natural  water-bod i es . 

In  calculating  a  breeding  pair  index  for  each  species 
on  each  wa t e r - bod y ,  t h e  number  of  breeding  pairs  for  the 
five  week  period  (May  1  to  June  3)  was  scanned  and  sub¬ 
jected  to  two  considerations.  If  in  4  out  of  5  weeks  no 
pairs  were  recorded  and  more  than  two  pairs  were  recorded 
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for  the  fifth  observation,  this  observation  was  discarded 
and  the  breeding  pair  index  was  taken  at  zero.  Thus,  where 
there  was  only  one  observation  of  pairs  recorded,  a  limit 
of  two  was  selected  arbitrarily  as  being  reasonable.  Also, 
if  in  the  five  o b s e r va t i on s , a  high  or  unreasonable  number 
of  breeding  pairs  was  recorded  in  view  of  the  other  obser¬ 
vations,  this  value  was  discarded  as  these  birds  were  not 
likely  residents.  The  breeding  pair  index  was  then  calcu¬ 
lated  based  on  the  four  remaining  observations. 

Both  dugouts  and  ponds  were  surveyed  between  0800  and 
1700  hours,  in  a  manner  that  resulted  in  equal  numbers 
of  ponds  and  dugouts  being  surveyed  in  any  one  hour.  There¬ 
fore,  the  results  for  dugouts  and  ponds  are  comparable. 

The  breeding  pair  indices  are  presented  in  Table  III, 

The  total  number  of  breeding  pairs  per  dugout  and 
small  pond  were  similar  for  all  species.  However,  It  Is 
noteworthy  that  dugouts  had  the  higher  number.  Mallards, 
blue-winged  teal,  pintails  and  American  widgeon  were  pro¬ 
minent  on  both  ponds  and  dugouts,  the  first  three  species 
being  more  common  on  ponds.  Shovelers  were  less  common, 
but  again  the  number  of  pairs  was  higher  on  ponds.  Green¬ 
winged  teal,  gadwalls  and  diving  ducks  appeared  to  exhibit 
a  definite  preference  for  dugouts,  this  being  significantly 
different  at  the  1  per  cent  level.  Why  green-winged  teal 
and  gadwall  should  use  dugouts  significantly  more  than  ponds 
is  difficult  to  explain.  If  green-winged  teal  show  a  pre¬ 
ference  toward  open  water  areas,  this  fact  is  not  well 
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documented.  A  difference  in  the  use  of  dugouts  and  ponds  by 
breeding  pairs  of  divers  was  expected  knowing  the  nature  of 
the  ponds  and  the  habits  of  diving  ducks. 

The  accuracy  of  the  indices  may  be  questioned  because 
censuses  were  conducted  between  0800  and  1700  hours.  I 
believe  however,  that  these  indices  are  representative  of 
the  breeding  pair  situation  in  the  study  area.  Because  ducks 
used  dugout  shorelines  largely  for  loafing,  pairs  and  lone 
drakes  were  common  on  these  structures  during  the  day.  Ducks 
were  also  found  on  ponds  during  the  day.  Bue  (1952),  from 
a  study  of  a  waterfowl  breeding  population  in  South  Dakota, 
suggested  that  "if  waterfowl  breeding  census  counts  were  made 
between  the  hours  of  11:00  A.M.  and  4:00  to  5^00  P.M.  it  is 
possible  that  better  breeding  pair  population  counts  would  be 
obtained.  When  clutches  of  eggs  are  being  completed,  the 
female  is  on  the  nest  during  the  morning  hours,  making  it 
possible  for  the  waiting  drakes  to  become  involved  in  ... 
groups.  However,  in  the  afternoon  when  the  female  is  back 
on  the  territory,  the  male  is  more  concerned  with  terri¬ 
torial  defense  than  with  joining  ...  groups". 

The  difference  in  the  total  numbers  of  breeding  pairs 
on  ponds  and  dugouts  may  be  due  to  dugouts  being  used  for 
loafing.  Bue,  Uhlig  and  Smith  (1964)  recorded  between  two 
and  three  breeding  pairs  of  ducks  on  dugouts  in  North  Dakota 
but  biologists  of  the  USFWS  (Anonymous,  1966)  have  recorded 
as  few  as  0.14  breeding  pairs  per  dugout  in  North  Dakota. 
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Waterfowl  population  fluctuations 

Weekly  population  fluctuations  for  all  species  of 
ducks  on  dugouts  and  small  ponds  are  shown  in  Figure  26. 

This  figure  compares  the  utilization  of  42  dugouts  and 
42  ponds,  even  though  some  of  the  latter  did  not  hold 
water  throughout  the  study  period.  It  is  evident  here  that 
ducks  used  dugouts  more  than  small  ponds.  Use  of  both 
samples  was  similar  only  for  the  first  three  weeks  of  the 
study,  the  differences  in  utilization  increasing  after  this 
time. 

It  is  likely  that  in  early  spring,  ponds  would  be  more 
attractive  than  dugouts  to  early  arrivals  particularly  since 
many  of  the  ponds  were  surrounded  by  stubble  fields,  which 
mallards  and  pintails  use  for  nesting  (Sowls,  1955)=  The 
decline  in  the  use  of  small  ponds  during  the  fourth  week  of 
the  study  could  be  due  to  chance  or  may  reflect  early  nesting 
females  starting  to  incubate  In  the  stubble  fields.  The  fifth 
week  shows  an  increase  in  the  number  of  birds  using  ponds 
suggesting  some  movement  of  ducks  back  into  these  water- 
bodies.  At  this  time  many  fields  were  being  tilled  in 
preparation  for  seeding  and  many  nests  In  these  fields 
were  consequently  destroyed.  A  survey  of  some  of  the  far¬ 
mers  in  the  area,  indicated  that  51  ducks  nests  were  des¬ 
troyed  on  some  2440  acres.  The  increase  in  the  use  of  ponds 
during  the  fifth  week  could  have  been  due  to  the  return  of 
hens  that  had  lost  their  nests.  This  slight  increase  was 
only  temporary,  however,  as  use  after  this  time  continued 
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Figure  26. 


Weekly  number  of  ducks  on  the  sampled 
dugouts  and  small  ponds. 
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to  decline  until  the  week  ending  July  8.  I  believe  that  this 
decrease  resulted  from  increasing  amounts  of  emergent  vege¬ 
tation,  as  already  discussed. 

There  is  also  a  decline  in  the  use  of  dugouts  from  the 
fourth  to  the  sixth  week  (May  28  to  June  10)  but  this  de¬ 
cline  is  not  as  prolonged  as  in  ponds  and  is  followed  by 
a  dramatic  increase  over  the  next  three  weeks  (June  10  to 
July  1).  The  question  now  arises  as  to  whether  or  not  this 
increase  in  the  use  of  dugouts  resulted  from  the  decrease 
in  the  use  of  ponds,  birds  moving  directly  from  ponds  to 
dugouts  . 

I  investigated  this  possibility  by  calculating  the 
weekly  change  in  total  numbers  of  ducks  on  all  water-bodies 
in  the  sampling  area  which  could  be  classified  according 
to  the  types  of  water-bodies  in  the  original  samples.  By 
knowing  the  increase  or  decrease  in  the  numbers  of  ducks 
using  each  of  the  original  samples,  the  total  change  in 
numbers  of  ducks  on  all  such  water-bodies  in  the  sampling 
area  could  be  calculated.  If  for  any  reason  there  were 
direct  movements  from  one  type  of  water  -  body  to  another,  the 
increase  in  the  numbers  of  ducks  on  one  type  should  be 
reflected  by  a  decrease  in  the  numbers  of  ducks  on  another. 
This  investigation  indicated  that,  in  any  one  week,  the 
numbers  of  ducks  which  left  the  ponds  was  far  in  excess  of 
the  increase  in  numbers  on  dugouts.  When  use  of  dugouts 
declined,  the  increase  in  the  numbers  of  ducks  using  ponds 
was  much  greater  than  could  be  attributed  solely  to  ducks 
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leaving  dugouts.  This  meant  that  in  addition  to  movements 
within  the  sampled  water-bodies  there  were  movements  onto 
the  water-bodies  in  the  sampling  area,  either  by  birds 
from  outside  of  the  study  area  or  by  birds  from  unsampled 
portions  within  the  study  area  and  that  another  way  of 
accounting  for  the  fluctuations  in  the  numbers  of  ducks 
using  dugouts  must  be  considered. 

The  two  week  decline  in  the  use  of  dugouts  can  be 
explained  by  examining  a  distribution  of  hatching  dates. 
Broods  were  not  aged  in  my  study  but  a  distribution  of 
hatching  dates  based  on  broods  of  estimated  age  is  avail¬ 
able  for  the  Camrose,  Alberta  area,  50  miles  north  of  the 
study  area.  These  data  were  collected  by  Alberta  Divi¬ 
sion  of  Fish  and  Wildlife  personnel  and  are  presented  in 
Figure  27.  I  believe  that  they  may  also  be  representa¬ 
tive  of  my  study  area  because  of  the  relatively  short 
distance  between  the  two  areas,  similar  types  of  country, 
similar  spring  weather  conditions  and  the  same  major 
species  of  ducks. 

The  first  hatching  peak  fell  in  the  week  of  June  Il¬ 
ly.  By  back  dating  3*5  weeks  (the  average  incubation 
time,  Kortright,  19^2),  the  start  of  incubation  of  the 
first  nesting  can  be  found  and  it  falls  just  prior  to 
May  21.  Hence,  the  decline  in  the  use  of  dugouts  beginning 
in  the  week  of  May  21-27  probably  results  from  the  dis¬ 
appearance  of  hens  onto  nests.  Further  evidence  that  this 
decline  is  caused  by  females  moving  out  of  dugouts  can  be 
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Figure  27* 
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seen  in  Figure  28.  This  figure  indicates  a  drop  in  the 
proportion  of  females  in  the  population  from  May  21  through 
July  10. 

The  increase  in  the  use  of  dugouts,  from  June  11  to 
July  1  (Fig.  26)  is  probably  partly  due  to  broods  from 
the  first  nesting.  However,  it  is  doubtful  that  all  of 
the  increase  can  be  due  to  broods.  An  increase  in  the 
proportion  of  females  of  the  major  species  on  dugouts 
during  this  time  (June  11  to  July  1)  is  evident  from  Figure 
28.  These  females  may  be  from  nests  which  were  unsuccess¬ 
ful.  Figure  28  also  indicates  an  increase  in  the  numbers 
of  drakes  using  dugouts  (June  11  -  July  1).  Because  many 

of  the  ponds  at  this  time  (June  11  -  July  1)  were  choked 

with  new  emergent  vegetation  (Fig.  15)  and  were  low  in 
water,  they  were  less  attractive  to  ducks  and  as  a  result 
the  dugouts  received  heavier  use. 

The  severe  decline  in  the  use  of  dugouts  (Fig.  26) 
beginning  in  the  week  of  July  2-8  is  the  result,  1  believe, 
of  activities  of  both  drakes  and  hens.  By  back  dating 
3.5  weeks  from  the  second  hatching  peak  presented  in 
Figure  27,  it  can  be  shown  that  incubation  for  the  second 
nesting  could  be  expected  to  start  in  the  week  of  July  2-8. 
Figure  28  shows  declines  in  the  numbers  of  drakes  for  all 
species  of  dabblers  during  this  time.  The  loss  of  these 
birds  no  doubt  reflects  movements  to  moulting  areas 
(Kortright,  19^2).  Furthermore,  Figure  28  shows  some  evi¬ 
dence  of  a  decline  in  the  numbers  of  females  probably 
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Figure  28.  Weekly  population  fluctuation  in  numbers 
of  seven  species  of  dabbling  ducks  on  the 
samp  led  dugouts  . 


40- 

20- 

0- 

40- 

20- 

0- 

40- 

20- 

0- 

40- 

20- 

0  - 

120- 

100- 

80- 

60- 

40- 

20 

0 

80- 

60- 

40- 

20 

0 

80- 

60- 

40 

20 


God  wall 


o 


Pintoil. 


o 


Am  Widgooo. 


o 


G-w.  T^ol. 


o 


•  Total  population. 


B-w.  T«al. 


Mallard. 


Weeks  sampled 


69 


indicating  the  onset  of  the  second  major  nesting  period 
but  the  decline  in  numbers  of  females  is  masked  by  in¬ 
creasing  numbers  of  ducklings.  Count  data  indicate  that 
the  number  of  females  for  the  weeks  ending  July  1,  8, 

and  15  were  93,  74,  and  40  respectively. 

The  ponds  in  the  week  of  July  9  ~ 1 5  start  to  show  a 
slight  increase  in  use  no  doubt  resulting  from  a  concen¬ 
trating  effect  of  broods  on  those  ponds  still  containing 
water  but  not  choked  with  emergent  vegetation.  A  similar 
phenomenon  was  occurring  on  the  large  ponds  (Fig.  29). 
Dugouts,  in  contrast,  showed  little  change  in  use  for  the 
3  weeks  (July  15  to  August  5)  after  drakes  no  longer  con¬ 
tinued  to  use  them.  The  increase  following  this  period 
(August  6  to  26)  probably  results  from  the  appearance  of 
hens  and  broods  from  the  second  major  nesting  period.  This 
increase  is  also  shown  in  the  small  ponds. 

In  summary  dugouts  compared  favourably  with  small  ponds 
even  when  compared  on  a  dugout  to  pond  basis,  for  small 
ponds  received  greater  use  than  dugouts  in  only  2  out  of  17 
weeks  (Fig.  30).  Only  in  the  last  weeks  of  the  study  did 
ponds  show  considerably  heavier  use  than  dugouts  and  this 
was  probably  due  to  an  accumulation  of  birds  on  the  re¬ 
maining  15  ponds  which  continued  to  hold  water.  The 
disturbance  which  I  caused  in  counting  waterfowl  on  the 
remaining  small  ponds,  plus  the  tendency  for  birds  to 
congregate  on  large  potholes  during  dry  periods  (Evans 
and  Black,  1956),  may  have  resulted  in  the  drop  in  the  use 
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Figure  2  9 . 


Weekly  population  fluctuation  in  numbers 
for  all  species  of  ducks  on  large  ponds  . 
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Figure  30-  Weekly  number  of  ducks  per  dugout  and 
small  pond. 
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of  small  ponds  in  the  last  week  of  this  study.  Lokemoen 
(1966)  found  that  redheads  moved  to  large  water  areas  soon 
after  they  were  able  to  fly.  This  seemed  to  be  a  trend 
shared  by  many  species  during  the  latter  part  of  this 
study  (Fig.  29). 

Differences  in  utilization  among  dugouts  and  small  ponds 

Although  all  small  ponds  were  basically  the  same,  as 
were  all  dugouts,  certain  characteristics  exhibited  by  in¬ 
dividual  ponds  and  dugouts  allowed  some  to  be  used  more 
heavily  by  waterfowl  than  others.  This  is  shown  in  Table 
IV  where  the  means  and  ranges  for  the  weekly  utilization  of 
dugouts  and  small  ponds  by  ducks  are  presented.  The  means 
are  ranked  from  largest  to  smallest  for  each  of  the  samples. 
Because  the  use  of  dugouts  and  ponds  varied  from  week  to 
week,  as  already  discussed,  the  ranges  were  broad  and  the 
standard  deviations  of  the  mean  high.  This  was  particu¬ 
larly  true  for  those  water-bodies  which  were  heavily  used. 

Again,  it  is  evident  that  dugouts  were  more  heavily 
utilized  than  small  ponds.  Three  dugouts  had  heavier 
utilization  than  the  most  heavily  utilized  pond.  Further¬ 
more, all  dugouts  were  used  at  least  once  during  the  study 
period,  while  three  ponds  had  no  recorded  utilization. 

For  purposes  of  comparing  the  use  within  samples, 
ponds  and  dugouts  were  grouped  according  to  their  utiliza¬ 
tion.  The  groups  used  were  as  follows:  0  to  A. 9  ducks, 

5  to  9-9,  10  to  14.9,  15  to  19.9  and  20  and  over  ducks  per 


Number  of  ducks/week  Number  of  ducks/week 
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week.  Among  dugouts,  only  one  structure  had  an  average 
weekly  use  of  over  20  ducks.  This  was  the  dugout-stock 
pond  combination  already  mentioned  which  had  the  largest 
perimeter  and  surface  area  and  greater  amounts  of  aquatic 
vegetation  than  most  other  dugouts.  !t  was  also  less  than 
250  yards  from  the  large  open  pond  shown  in  Figure  12.  Two 
dugouts  had  an  average  weekly  use  of  between  15  and  20 
ducks  and  these  structures  were  located  on  the  edges  of 
large  ponds  which  attracted  considerable  numbers  of  ducks. 
These  ponds  had  large  amounts  of  emergent  vegetation,  but 
in  addition  had  more  water  than  many  other  similar  ponds. 

Of  the  eight  dugouts  having  an  average  of  between  5  and  10 
ducks  per  week,  the  top  six  were  again  on  the  edge  of,  or 
in  ponds.  The  seventh  was  located  in  an  ungrazed  pasture 
and  the  eighth  was  in  a  drainage  course  where  the  water 
had  been  confined  by  a  beaver  ( Castor  canadensis)  dam. 

The  31  remaining  dugouts  had  an  average  of  5  or  less  ducks 
per  week.  Of  these  only  23  per  cent  (7)  were  located 
adjacent  to  ponds  or  drainage  courses  which  held  water 
throughout  the  study  period. 

These  data  suggest  that  larger  dugouts  and  those 
located  adjacent  to  some  other  body  of  water  are  more 
heavily  utilized  than  smaller  structures  in  other  loca¬ 
tions.  This,  probably  reflects  the  attraction  of  larger 
or  smaller  open  water  areas  to  hens  and  broods.  This 
situation  is  similar  to  that  found  in  South  Dakota. 

Bue  et  al .  (1964)  who  stated  "Dugouts  in  temporary  or 
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semipermanent  wetlands  and  dam-dugout  combinations  had 
heavier  use  than  those  made  on  intermittent  waterways  and 
level  terrain  ...  During  the  extremely  dry  conditions  in 
I960  and  1961  South  Dakota  reported  50  broods  per  100  dug- 
outs  constructed  in  temporary  wetland  areas,  175  broods 
per  100  dugouts  in  more  permanent  natural  wetland  areas 
and  10  broods  per  100  dugouts  on  intermittent  drainages". 
Lacy  (1959)  also  found  that  those  artificial  potholes  and 
level  ditches  constructed  nearest  marshes  were  most 
frequently  used  by  broods. 

In  the  sample  of  small  ponds,  the  highest  average 
utilization  was  only  between  10  and  15  ducks  per  week. 

Only  three  were  involved.  The  most  heavily  utilized  pond 
is  shown  in  Figure  10.  All  water-bodies  in  this  group 
held  water  for  the  entire  study  period  and  emergent  vege¬ 
tation  gave  only  a  5^  per  cent  coverage.  In  addition, 
these  represented  three  out  of  four  small  ponds  in  the 
sample  which  attracted  in  excess  of  10  diving  ducks  as 
well  as  dabblers.  Of  the  four  ponds  to  have  an  average  of 
between  5  and  10  ducks  per  week,  only  two  held  water  for 
the  entire  study  period,  two  drying  out  in  k  and  16  weeks 
from  the  beginning  of  the  study  respectively.  Pond  1 8  p , 
although  drying  out  early  in  the  year,  was  near  a  large 
pond  which  attracted  many  ducks  and  so  was  well  utilized 
while  it  retained  water.  Pond  3  6  p  was  also  well  utilized 
while  it  contained  water  and  attracted  divers  as  well  as 
dabblers  for  the  first  part  of  the  season.  This  group  of 
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ponds  had  a  slightly  higher  coverage  of  emergent  vegetation 
than  the  first  group--65  per  cent  coverage.  However,  not 
all  ponds  had  sufficient  water  to  remain  attractive  through¬ 
out  the  study.  The  last  35  ponds  in  the  sample  had  an 
average  of  5  or  less  ducks  per  week.  Only  six  ponds  in 
this  group  held  water  throughout  the  study  period  and  the 
coverage  of  emergent  vegetation  in  these  was  96.7  per  cent 
on  final  reading. 

These  data  suggest  a  decreasing  utilization  of  ponds 
by  waterfowl  with  increasing  coverage  of  emergent  vege¬ 
tation  and  decreasing  water  levels.  Furthermore,  they 
substantiate  earlier  speculation  that  water  depth  and 
vegetation  were  limiting  to  use  of  ponds  by  waterfowl. 

Differences  in  species  composition  of  dabbling  ducks 

using  dugouts  and  small  ponds 

The  weekly  percentage  composition  of  the  population 
of  dabbling  ducks  is  shown  in  Figure  31=  Mallards  and 
pintails  made  up  nearly  100  per  cent  of  the  total  popu¬ 
lation  in  the  initial  weeks  of  the  study  but  as  other 
species  moved  into  the  study  area,  the  proportion  of  these 
two  species  in  the  population  declined.  In  following  weeks, 
the  proportion  of  the  total  population,  contributed  by  each 
species,  fluctuated  considerably.  These  fluctuations 
probably  result  from  variations  in  the  timing  of  the  repro¬ 
ductive  cycles  of  the  species  involved. 

Friedman's  randomized  complete  block  design  (Steel 
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Figure  31- 
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and  Torrie,  1 9 6 0 )  was  used  to  determine  if  there  was  any 
difference  in  the  utilization  of  dugouts  and  ponds  by 
seven  species  of  dabbling  ducks.  A  significant  difference 
was  found  at  the  5  per  cent  level. 

The  utilization  of  dugouts  and  ponds  by  ducks  is 
shown  in  Table  V  .  In  an  effort  to  determine  if  any  species 
could  be  considered  different  from  another,  the  cumulative 
percentage  of  the  total  population  for  each  species  over 
the  study  period  was  calculated  from  Figure  31.  The 
possible  cumulative  per  cent  was  1700  (100  per  cent  [times] 

17  weeks).  Thus  the  cumulative  per  cent  for  each  species 
was  the  sum  of  the  weekly  proportions  of  the  total 
population,  or  a  fraction  of  1700.  These  calculations 
were  made  for  both  dugouts  and  ponds  and  are  presented  in 
Table  V.  A  difference  of  85  or  greater  between  any  two 
cumulative  per  cent  values  would  be  a  5  per  cent  difference 
of  17  00.  If  the  cumulative  per  cent  values  for  any  two  species 
differed  by  more  than  85,  I  considered  the  mean  number  of 
ducks  per  water-body  for  those  species  to  be  different. 

Thus,  any  cumulative  per  cent  values  in  Table  V  grouped 
by  a  common  line  were  not  considered  to  be  different,  and 
as  a  result  the  mean  values  in  the  table  were  not  con¬ 
sidered  to  be  different.  This  does  not  say  that  these 
means  (Table  V )  would  be  statistically  different  at  the 
5  per  cent  level. 

It  is  evident  from  Table  V  that  there  were  more 
individuals  of  all  species  of  dabblers  on  dugouts  than  on 
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ponds  over  the  study  period.  It  has  already  been  shown 


Table  V  .  Utilization  of  dugouts  and  small  ponds  by  seven 
species  of  dabbling  ducks  on  the  study  area, 

Dugouts 

Mean  numbers  of  Cumulative 

Species  ducks/dugout  percent 


Green -winged  Teal 

16.62 

Blue-winged  Teal 

14.93 

Mai  lard 

14.69 

Arne  rican  Widgeon 

9.21 

P  i  n  t  a  i  1 

6 ,  74 

G  a  d  wa  1  1 

5.29 

Shove  1 e  r 

3  =  79 

371 

362 
231 
177 
1  22 
86 

1693  (1  700) 


Ponds 

Mean  numbers  of  Cumulative 

Species  ducks/pond  per  cent 


Blue-winged  Teal 

r--. 

0 

00 

401 

Mai  lard 

7.74 

399 

Green-winged  Teal 

5.76 

276 

P  i  n  t  a  i  1 

4  .  76 

240 

S  h 0  ve 1 e  r 

3-38 

153 

American  Widgeon 

3.14 

1  30 

Gadwa 1 1 

1  .88 

91 

1690  (1700) 
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that  the  numbers  of  ducks  on  dugouts  and  ponds  were 
similar  only  for  the  first  3  weeks.  Green-winged  teal, 
blue-winged  teal  and  mallards  were  the  most  prevalent 
species  on  dugouts.  These  ducks  had  the  highest  population 
levels  in  the  study  area  and  this  alone  probably  accounts 
for  the  higher  use.  These  species  also  had  the  highest 
breeding  pair  indices  (Table  III).  Since  only  mallards 
and  blue-winged  teal  made  heavy  use  of  ponds,  this  suggests 
a  preference  for  dugouts  by  green-winged  teal  as  was 
evident  in  the  breeding  pair  index.  American  widgeon, 
pintails,  gadwalls  and  shovelers  formed  a  group  in  which 
their  utilization  of  dugouts  was  similar.  However,  greater 
differences  existed  within  the  group.  Population  levels 
are  probably  reflected  here  also  since  the  species  order, 
as  presented  in  the  table  is  the  same  as  that  found  for 
the  breeding  pair  indices  when  ranked.  These  species  were 
also  found  in  lower  numbers  on  ponds,  although  differences 
within  the  group  were  smaller.  Of  these  four  species, 
pintails  made  the  most  use  of  ponds,  being  comparable 
with  green-winged  teal,  which  were  present  in  high  num¬ 
bers  in  the  study  area.  This  is  reasonable  when  considering 
the  pintail's  habit  of  nesting  in  stubble  fields  (which 
frequently  surrounded  ponds)  and  its  higher  breeding  pair 
index  on  ponds  than  dugouts. 

Shovelers,  American  widgeons  and  gadwalls  made  com¬ 
parable  use  of  ponds;  gadwalls  used  them  least  and  also 
had  the  lowest  breeding  pair  index.  Shovelers  and  widgeon 
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had  similar  breeding  pair  indices.  The  widgeon  had  a 
slightly  higher  breeding  pair  index  than  shovelers,  but 
the  shovelers  made  slightly  greater  use  than  widgeon  of 
the  ponds. 

Shovelers  used  dugouts  and  ponds  nearly  equally. 

Had  more  water  and  less  vegetation  been  characteristic  of 
the  ponds,  this  species  in  particular  would  probably  have 
used  ponds  far  more  than  dugouts.  Gadwalls  made  poor 
use  of  both  types  of  wa t e r - bod i e s .  Since  the  breeding 
range  of  this  duck  is  typically  more  southern  than  other 
species,  lower  population  levels  may  have  contributed 
to  poor  use.  In  addition,  Gates  (1962)  found  that  gad- 
walls  preferred  dense  nesting  cover  and  insular  loca¬ 
tions,  neither  of  which  were  generally  available.  Other 
ducks,  being  more  within  their  breeding  range  and  not 
having  such  specific  habitat  requirements,  were  probably 
better  suited  to  the  available  conditions. 


Diving  ducks 

Diving  ducks  started  arriving  on  the  study  area  in 
the  second  week  of  May.  Redheads  and  canvasbacks  pre¬ 
dominated  in  the  second  and  third  weeks  as  they  moved 
through  the  study  area,  presumably  to  more  northerly 
parts  of  their  breeding  range.  Lesser  scaup  did  not  reach 
peak  numbers  until  the  last  week  in  May  and  in  following 
weeks  was  the  predominant  species,  making  up  52  per  cent 
of  the  diving  duck  population.  The  weekly  numbers  of  lesser 


scaup  and  "other  divers"  on  dugouts  and  small  ponds  are 
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shown  in  Figure  32.  Only  during  the  third  week  did  ponds 
show  greater  numbers  of  diving  ducks  than  did  dugouts . 

This  probably  resulted  from  movements  of  canvasbacks  and 
redheads  through  the  study  area.  Why  the  use  of  ponds  by 
divers  increased  in  the  third  week  while  dugouts  were 
more  heavily  used  in  the  second  week  is  not  known.  How¬ 
ever,  for  the  remainder  of  the  study  period  dugouts 
received  the  heavier  use.  Generally,  use  by  all  species 
of  divers  declined  over  the  study  period.  The  numbers  of 
lesser  scaup  on  dugouts  underwent  several  fluctuations 
but  all  of  these  cannot  be  explained.  Furthermore,  because 
of  a  small  sample  size  the  explanation  of  these  fluctua¬ 
tions  is  limited  to  speculation. 

The  first  and  only  brood  of  lesser  scaup  was  seen  in 
the  week  of  July  16-22.  By  back  dating  3<5  weeks  and 
allowing  1  week  for  the  brood  to  become  observable,  a 
decline  in  the  number  of  scaup  is  evident.  This  could  be 
due  to  females  starting  to  incubate  and  the  disappearance 
of  the  drakes.  The  increase  in  numbers  beginning  1  week 
later  (July  2-8)  could  be  the  females  reappearing  from 
unsuccessful  nesting  attempts  and  the  reappearance  of 
the  drakes  with  these  females.  The  next  decline  is  a 
substantial  one  and  this  may  mark  the  loss  of  birds  to 
larger  open  water  areas  where  moulting  takes  place.  The 
last  increase,  which  is  again  followed  by  a  decline,  may 
have  resulted  from  birds  moving  through  en  route  to  the 


moulting  areas. 
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Figure  32. 


Weekly  number  of  lesser  scaup  and 
divers"  on  dugouts  and  small  ponds 
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One  lesser  scaup  and  five  redhead  nests  were  found 
accidentally  in  emergent  vegetation  on  four  ponds,  but 
three  of  the  four  were  dry  before  the  eggs  hatched.  One 
redhead  nest  was  found  on  a  dugout  but  it  was  destroyed. 
Lokemoen  (1966)  found  that  redheads  usually  nested  over 
water  and  when  water  disappeared  from  beneath  the  nest, 
it  was  usually  deserted  or  destroyed.  Low  (1945)  in  a 
study  of  the  redhead  in  Iowa,  reported  finding  no  nests 
on  dry  land  and  that  an  interspersion  of  emergent  vege¬ 
tation  and  water  was  one  of  the  most  decisive  factors  that 
determined  utilization  of  nesting  cover.  Rogers  (1964) 
found  low  water  levels  inhibited  the  complete  development 
of  the  ovary  and  hence  nesting.  Some  of  these  factors 
probably  were  responsible  for  low  numbers  of  divers  in 
the  study  area.  Dugouts  having  low  coverages  of  emergent 
vegetation  were  probably  not  attractive  to  redheads  and 
probably  lacked  suitable  surrounding  nesting  cover  to  be 
attractive  to  lesser  scaup. 

Broods 

In  most  waterfowl  studies,  brood  data  are  regarded 
as  a  most  important  aspect  for  they  give  an  indication  of 
nesting  success.  In  this  study,  utilization  of  dugouts 
and  ponds  by  broods  was  also  important  for  it  gave  another 
indication  of  how  artificial  impoundments  compare  with 
natural  ones  in  a  different  phase  of  the  life  cycle  of 
waterfowl.  The  brood  utilization  data  for  dugouts  and 
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small  ponds  are  presented  in  Table  VI. 

It  is  evident  that  more  broods  were  observed  on  dug- 
outs  than  on  ponds.  Broods  of  all  species  occupied  dug- 
outs  more  often  than  ponds,  the  number  of  brood  observa¬ 
tions  on  dugouts  being  over  four  times  that  for  ponds. 

This  probably  resulted  from  many  of  the  ponds  being  un¬ 
attractive  to  broods.  Those  that  were  used  had  some  open 
water  in  combination  with  aquatic  vegetation,  which  pro¬ 
vided  cover  for  the  brood.  The  brood  utilization  on  the 
basis  of  individual  water-bodies  was  similar  as  indicated 
by  the  index  of  utilization. 

More  observations  of  mallards,  gadwalls  and  shoveler 
broods  were  recorded  per  pond  than  per  dugout  suggesting 
either  that  more  broods  of  these  species  were  seen  on 
ponds  or  the  same  broods  remained  on  ponds  for  a  longer 
period  of  time  than  broods  of  other  species.  Considering 
that  ponds  used  by  broods  were  generally  larger  than  dug- 
outs  and  had  more  cover,  the  latter  point  is  probably  true. 
Other  species  of  dabblers  appeared  to  remain  on  dugouts 
for  a  longer  time  than  On  ponds. 

All  observations  of  broods  of  lesser  scaup  were  on 
one  structure,  namely:  the  dugout-stock  pond  combination 

pictured  in  Figure  33*  Ruddy  ducks  made  up  a  large  percentage 
of  the  "other  diver"  brood  observations  and  they  were 
generally  seen  on  dugouts  which  were  adjacent  to  large 
ponds.  Low  (19^1)  found  ruddy  ducks  preferred  dense 
cover  for  nesting  and  that  the  water  depth  under  nests 
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Figure  3 3 •  The  largest  dugout  sampled  (4d)--a  dugout- 
stock  pond  combination  * 
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averaged  13.5  inches,  but  ranged  up  to  38  inches.  These 
conditions  would  not  be  met  by  the  majority  of  small  ponds 
in  the  study  area  but  many  large  ones  had  sufficient  water 
to  satisfy  the  nesting  and  feeding  requirements  of  ruddy  ducks. 

The  weekly  numbers  of  brood  observations  per  species  for 
dugouts  and  small  ponds  are  shown  in  Figure  3^«  The  first 
hatching  peak,  as  discussed  earlier,  does  not  appear  to  be 
present.  It  seems  logical  however,  that  a  sudden  increase 
in  brood  observations  could  indicate  a  hatching  peak.  The 
period  of  June  25  to  July  1  shows  the  first  major  increase 
in  brood  observations  with  a  second  increase  in  the  following 
week.  However,  these  periods  are  2  and  3  weeks  respectively 
after  the  first  hatching  peak  shown  in  Figure  27.  It  has 
been  my  experience  that  very  few  broods  under  1  week  of  age 
are  observed  but  rather  broods  older  than  1  week  predominate 
in  brood  counts.  Wishart  (pers.  comm.)  has  also  found  this 
to  be  the  case  in  his  work  with  the  Alberta  Division  of  Fish 
and  Wildlife.  Low  (19^5)  observed  twice  as  many  redhead 
broods  over  1  week  of  age  than  under  1  week  and  these  data 
were  based  on  beat-out  counts.  Thus,  the  sudden  increase 
in  the  numbers  of  brood  observations  2  to  3  weeks  after 
the  first  hatching  peak  could  in  fact  represent  this  peak. 

Further  interpretation  of  Figure  3^  is  hampered  in 
that  many  ponds  were  not  attractive  to  broods  and  some 
accumulation  of  broods  on  dugouts  with  repetitions  in  counts 
probably  occurred.  The  variation  in  the  weekly  numbers  of 
brood  observations  per  species  probably  reflects  my 
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Figure  34 


Weekly  number  of  brood  observations  for  all 
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disturbance  of  ducks  on  the  water-bodies  although  Evans  and 
Black  (1956)  did  not  find  disturbance  to  be  an  important 
factor  in  influencing  brood  movements.  Although  there  is 
no  direct  evidence  available  from  this  study,  Figure  29 
suggests  broods  may  move  and  accumulate  on  some  large 
ponds.  Evans  and  Black  detected  a  tendency  for  birds  to 
congregate  on  large  potholes  in  dry  periods  making  little 
use  of  the  small  potholes  that  remained. 

Movements  of  hens  and  broods 

Generally,  broods  remained  on  dugouts  for  a  very  short 
period  of  time.  Only  one  dugout,  the  largest  in  the  sample, 
held  broods  for  any  length  of  time.  Here  hens  and  broods 
seemed  to  be  able  to  put  enough  distance  between  them  and 
the  observer  that  the  disturbance  did  not  cause  them  to  leave 
On  dugouts  adjacent  to  ponds,  broods  found  cover  in  emergent 
vegetation  and  made  a  hurried  exit  from  the  dugouts  when  any¬ 
one  approached.  The  relatively  short  length  of  time  that 
broods  remained  on  dugouts  and  small  ponds  has  been  shown 
in  Table  VI.  Blankenship  (1952)  found  that  although  there 
were  only  1.23  ponds  per  sq.  mile  in  his  study  area  in  South 
Dakota,  many  broods  were  constantly  on  the  move.  He  showed 
that  7 1  •  2  per  cent,  87.5  per  cent  and  A3  per  cent  of  mallards 
pintails  and  blue-winged  teal  broods  respectively,  moved  at 
least  once.  Berg  (1956)  found  that  broods  moved  from  ponds 
with  greater  water  loss  to  those  with  less. 

The  percentage  of  dugouts  used  by  broods  increased  from 
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zero  to  about  20  per  cent  and  fluctuated  around  this  value. 

It  is  interesting  that  of  the  11  dugouts  most  heavily  utilized 
by  waterfowl  (Table  IV),  8  were  contiguous  with  natural 
ponds.  This  comprised  about  19  per  cent  of  the  total  dugouts 
sampled.  The  close  agreement  between  the  percentage  of 
heavily  used  dugouts  adjacent  to  ponds  and  the  percentage 
of  dugouts  used  by  broods  suggests  that  these  dugouts  were 
one  and  the  same.  Bue  et  at.  (1964)  also  showed  that  dugouts 
adjacent  to  other  water  areas  are  more  heavily  utilized 
by  broods  than  those  in  other  areas. 

The  percentages  of  dugouts  and  small  ponds  used  by 
broods  is  shown  in  Figure  35.  The  decline  in  the  avail¬ 
ability  of  ponds  over  the  study  period  is  also  shown.  The 
percentage  of  dugouts  and  ponds  occupied  by  broods  generally 
increased  during  the  first  half  of  the  study  period  because 
broods  were  appearing  and  perhaps  congregating  as  the 
availability  of  ponds  decreased.  The  use  of  both  types  of 
water-bodies  reflected  the  numbers  of  brood  observations 
shown  in  Figure  34,  but  the  use  of  ponds  appeared  to  be 
more  directly  related  to  the  hatching  peaks  (Fig.  27)  already 
discussed.  The  continued  use  of  dugouts,  during  the  last 
3  weeks  of  the  study,  probably  resulted  from  the  decline 
in  the  availability  of  ponds,  coupled  with  a  decline  in 
brood  use  of  those  ponds  that  were  available.  It  will  be 
recalled  that  Evans  and  Black  (1956)  also  found  brood  use 
of  small  available  ponds  to  decrease  in  dry  periods,  Evans 
et  at .  (1950)  found  that  only  the  more  permanent  potholes 
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Figure  35.  Weekly  percentage  of  dugouts  and  small 

ponds  occupied  by  broods.  Also  the  weekly 
number  of  available  ponds  based  on  an 
original  sample  of  42 < 


Per  cent  of  available  water- bodies  used  by  broods 


Weeks  sampled 


Total  number  of  ponds  available  in  the  sample 
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were  used  by  broods,  the  semipermanent  ponds  lacking  open 
water. 

Large  ponds  were  also  subject  to  varying  utilization 
by  broods.  Those  with  little  water  and  that  were  choked 
with  vegetation  had  broods  leave  while  those  with  open  water 
attracted  many  broods  and  juveniles  and  accounted  for  most 
of  the  use  of  the  large  ponds  in  the  sample  during  the  last 
half  of  the  study  (Fig.  29). 

Coots  and  horned  grebes 

The  weekly  numbers  of  coots  and  horned  grebes  on  dug- 
outs  and  small  ponds  are  presented  in  Figure  36.  Generally, 
dugouts  were  used  more  than  ponds. 

The  fluctuations  in  the  numbers  of  coots  on  dugouts 
occurred,  1  believe,  because  over  60  per  cent  of  the  coots 
observed  were  on  dugouts  adjacent  to  ponds  and  whether  birds 
were  observed  on  the  dugouts  or  the  adjacent  ponds  seemed 
largely  due  to  chance.  When  not  seen  they  were  probably  in 
the  vegetation  adjacent  to  the  dugout  or  pond.  The  first 
broods  were  seen  in  the  week  of  June  25  to  July  1  and  the 
general  increase  in  total  numbers  after  this  time  was  due 
to  the  increase  in  the  numbers  of  coot  chicks.  Counts  of 
horned  grebes  did  not  fluctuate  to  the  same  degree  as  coots 
because  they  are  an  open  water  form  and  are  thus  more  observ¬ 
able.  The  numbers  of  grebes  increased  on  the  dugouts  until 
the  week  of  June  11-17*  The  first  broods  were  seen  in  the 
week  of  July  2-8.  Since  the  incubation  period  is  2b  to  25 
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Figure  36°  Weekly  number  of  coots  and  horned  grebes  on 
dugouts  and  small  ponds. 


Numbers  of  horned  grebes  Numbers  of  coots 
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days  (Godfrey,  1  9 6 6 )  the  start  of  incubation  can  be  deter¬ 
mined  by  back  dating.  The  decline  in  numbers  in  the  week 
of  June  11-17  appears  to  be  the  result  of  incubation,  only 
one  bird  of  the  pair  being  observable.  Birds  moved  out  of 
the  impoundments  during  the  last  month  of  the  study. 

Ponds  were  used  less  than  dugouts  by  both  coots  and 
grebes,  no  doubt  because  of  shallow  water  and  emergent 
vegetation.  Because  of  the  small  numbers  of  birds  on  the 
ponds,  no  conclusions  can  be  drawn  as  to  the  cause(s)  of  the 
fluctuations  in  numbers.  Coots  made  more  use  of  larger 
ponds  as  long  as  they  had  sufficient  water,  the  dense  vege¬ 
tation  appearing  not  to  discourage  them.  The  grebes  were 
restricted  to  more  open  water  areas, 

implications  of  dugouts  to  waterfowl  management 

Some  insight  into  the  possible  implications  of  dugouts 
to  waterfowl  management  is  indicated  in  Table  V!,  i  believe 
it  is  significant  that  the  largest  dugout  in  the  sample  had 
the  highest  utilization  during  the  study  period.  Although 
this  belief  is  based  on  data  from  only  one  structure,  this 
structure  was  located  in  a  pasture,  a  location  in  which  dug- 
outs  generally  received  little  use  by  ducks.  It  also  had 
high  coverages  of  emergent  and  submergent  vegetation,  a 
reflection  of  its  stock-pond  characteristics,  and  broods 
remained  on  it  for  longer  periods  of  time  than  on  other  dug- 
outs.  These  data  suggest  that  larger  structures  would 
attract  and  hold  more  waterfowl  for  longer  periods  of  time 
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than  smaller  dugouts. 

The  characteristics  of  a  second  group  of  dugouts  is  also 
evident  from  Table  VI.  Those  dugouts  adjacent  to  natural 
ponds  that  remain  wet,  except  in  the  driest  years,  generally 
were  used  more  by  ducks  than  dugouts  beside  more  temporary 
water  areas,  dugouts  in  drainages  or  dugouts  in  pastures. 
These  data  suggest  that  if  dugouts  were  constructed  adjacent 
to  natural  wetland  areas,  their  use  by  ducks  would  increase. 
Such  dugouts  would  also  help  to  increase  the  permanency  of 
the  water  areas  in  dry  years. 

Hochbaum  (19^^+)  concluded  that  a  waterfowl  territory 
was  a  "specialized  piece  of  terrain  in  which  four  components 
must  exist  together:  Water,  loafing  spot,  nesting  cover 
(adjacent  or  nearby)  and  food".  He  also  concluded  that  a 
loafing  spot  was  seemingly  an  1 n d i s pe n s i b 1 e  factor  in  the 
territorial  requirements  of  all  ducks  and  that  water  without 
a  loafing  spot  was  not  acceptable.  Shearer  and  Uhlig  (1965) 
found  from  a  study  of  dugouts  in  South  Dakota  and  Minnesota 
that  the  addition  of  "loafing  rafts"  in  dugouts  doubled 
the  utilization  of  the  structures.  It  was  my  observation 
that  many  dugout  shorelines  were  used  by  ducks  for  loafing 
and  it  is  my  belief  that  these  dugouts  frequently  helped 
fill  the  territorial  requirements  of  breeding  birds  by  the 
addition  of  a  loafing  spot.  This  seemed  to  be  particularly 
true  with  those  dugouts  adjacent  to  large  ponds.  Because 
many  ponds  were  s h a  1  1 ow , h o u s e s  of  muskrats  ( Ondatra 
zibethioa )  were  not  present  and  loafing  spots  were  frequently 
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not  available.  When  muskrat  houses  were  present,  birds 
were  nearly  always  using  them  in  the  early  part  of  the 
year.  Even  in  the  latter  part  of  the  study,  it  was  not 
unusual  to  see  between  50  and  60  ducks  loafing  on  a  dugout 
shoreline.  Thus,  I  believe  that  the  use  of  dugouts  by 
waterfowl  could  be  further  increased  through  the  provision 
of  additional  loafing  spots. 

Although  dugouts  are  constructed  for  agricultural 
purposes,  some  changes  in  the  physical  aspects  of  the 
structures  could  be  advocated  that  would  make  them  more 
attractive  to  waterfowl  but  at  the  same  time  not  decrease 
their  value  to  agriculture. 

The  importance  of  loafing  areas  to  waterfowl  has  already 
been  shown  by  Hochbaum  (19^)*  The  steep  shorelines  of 
dugouts  also  reduce  the  amount  of  aquatic  plant  growth  that 
provides  food  and  cover  for  waterfowl.  Furthermore,  the 
activities  of  cattle  frequently  destroy  the  small  quantity 
of  growth  that  is  available.  These  three  problems  could  be 
eliminated  by  some  modifications  in  the  physical  aspects  of 
the  structures.  As  they  are  presently  constructed,  the 
excavation  is  made  leaving  only  the  shoreline  for  use  by 
cattle  and  waterfowl.  I  suggest  that  two  principle  excava¬ 
tions  be  made,  one  beside  the  other,  leaving  a  strip  of 
land  down  the  centre.  By  severing  the  connections  of  this 
strip  with  the  ends  of  the  structure  an  island  could  be 
created  and  water  would  be  allowed  to  flow  between  the 
excavations.  This  would  permit  an  undisturbed  area  where 
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waterfowl  could  nest  and  loaf  but  at  the  same  time  would  not 
be  eroded  or  grazed  by  cattle.  Secondly,  if  the  structures 
were  larger  and  the  s ho  re  1  i ne- s 1  opes  less  steep,  more  water 
could  be  made  available  in  addition  to  more  area  suitable 
for  growth  of  aquatic  plants.  Thirdly,  if  the  structures 
were  partially  fenced,  some  shorelines  would  not  be  eroded 
by  cattle  and  "filling  in"  would  be  retarded. 

Today,  in  both  the  United  States  and  Canada,  there 
are  some  federal  agencies  that  assist  in  the  draining  of 
ponds  and  the  creation  of  artificial  structures  and  others 
which  are  trying  to  maintain  natural  waterfowl  habitat  by 
preventing  its  destruction.  If  artificial  structures 
can  be  made  more  attractive  to  waterfowl  and  at  the  same 
time  provide  permanent  water  for  agricultural  use,  the 
aims  of  these  federal  agencies  could  probably  be  somewhat 
consolidated  with  funds  being  directed  toward  an  interest 
common  to  both. 


Time  Spent  by  Waterfowl  on  Dugouts 


There  is  generally  a  lack  of  information  in  the 
literature  regarding  the  amount  of  time  spent  in  various 
daily  activities  by  ducks.  This  aspect  of  my  study  was 
not  meant  to  be  definitive  but  rather  to  give  a  general 
appreciation  of  how  ducks  were  using  dugouts.  The  per¬ 
centage  of  time  spent  in  swimming,  preening,  loafing,  feeding 
and  "other  activities"  for  each  species  observed  on  dug- 


outs  selected  for  this  phas_  of  the  study  are  given  in 


Table  V  1  I  *  Number  of  "duck-minutes"  of  activity  observed  per  dugout .  Four 
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Appendix  VII. 


The 

t  o  t  a 

1  number  of  duck  minutes 

of  activity  (the 

numbers 

of  ducks 

[times]  the  number 

o  f 

minutes  spent  in 

a  given 

a  c  t  i  v 

i  ty  ) 

for  each  observed 

s  t  ruct  u  re  are  g i ven 

in  Table 

VII. 

The 

mean 

number  of  duck  minutes 

per  observation  minute 

were  ranked  and  grouped  for  purposes 

of  compa  r i son  as 

f  o 1  lows : 

0-  . 

99, 

1-1.99,  2-2.99,  3-3 

.99,  4-4.99,  5-5.99 

duck  minutes 

per 

observation  minute. 

These  results  are 

shown  in 

Tabl 

e  V  1 

1  1  . 

Table  VI 

1  1  . 

The 

ranked  utilization, 

i 

n  terms  of  "duck- 

minutes",  showing  the  i 

nf 

1  uence  of  location 

and 

date  of  sampling  of 

d  u  g  o  u  t  s  . 

Ranked  means 

Dugout  location 

Date  sampled 

5.77 

beside  a  pond 

Augus  t  5/67 

5.67 

in  a  pasture 

June  IO./67 

3 .62 

beside  a  pond 

July  1/67 

2  .  72 

beside  a  pon  d 

May  13/67 

1  .20 

in  a  pasture 

May  27/67 

.53 

in  a  wet  drainage 

May  20/67 

.  39 

in  a  pasture 

July  22/67 

.30 

beside  a  pond 

June  3/67 

.27 

in  a  dry  drainage 

June  2, 4/67 

.  1  7 

in  a  wet  drainage 

August  12/67 

.08 

in  a  dry  drainage 

July  8/67 

.  00 

in  a  pasture 

Aug  us  t  19/67 

The  two  means  in  the  5  -  5 , 9  9  "duck  minute  per  observation 
minute"  group  represent  a  dugout  adjacent  to  a  large  pond 
and  the  largest  dugout  in  the  sample  respectively.  It  will 
be  recalled  from  Table  IV  that  these  two  structures  had 
the  greatest  number  of  ducks  of  the  84  small  impoundments 
studied.  The  fact  that  they  had  the  greatest  amount  of 
activity  of  those  dugouts  sampled  for  this  aspect  of  the 
study  substantiates  earlier  statements  that  larger  dugouts 
and  those  adjacent  to  other  ponds  received  heavier  use. 

The  two  means  making  up  the  second  and  third  groups  were 
also  adjacent  to  ponds.  The  fourth  group  represents  a 
dugout  in  a  pasture,  this  structure  being  well  used  In 
the  early  weeks  of  the  study  but  declining  later  in  the 
season.  Of  the  first  three  values  in  the  fifth  group, 
two  were  also  sampled  in  the  early  part  of  the  season. 

This  suggests  that  dugouts  when  not  adjacent  to  ponds 
were  more  heavily  used  in  the  early  part  of  the  study 
period.  Thus,  of  the  first  five  dugouts  making  up  the 
first  four  groups  one  was  the  largest  sampled  and  three 
were  adjacent  to  other  ponds.  It  should  be  noted  that  of 
the  four  dugouts  in  the  top  three  groups,  all  of  the 
observations  were  spaced  over  the  study  period.  Of  the 
twelve  dugouts  studied,  seven  were  in  the  fifth  and  lowest 
utilization  group.  Of  these  seven,  only  one  was  adjacent 
to  another  pond,  the  remaining  six  being  in  pastures  and 
drainages.  These  data  again  indicate  that  dugouts  con¬ 
structed  on  the  edges  of  natural  wetland  areas  are  more 


, 

' 


heavily  used  than  structures  in  other  locations, 


Time  budgets  by  waterfowl 

The  total  number  of  duck  minutes  recorded  for  dugouts, 
based  on  a  sample  of  96  hours  of  observations,  and  the  percentage 
of  time  spent  in  the  activities  listed  above  are  presented  in 
Table  IX. 

Table  IX.  Per  cent  of  the  total  time  spent  by  ducks  in  five 
activities  on  dugouts  in  the  vicinity  of  Halkirk, 
Alberta. 


Total  no. 
of  duck  minutes 

for  dabblers  Swimming  P  reen i ng  Loa  f i n  g  Feeding  Other  act. 


6  1  52 

27% 

1  5% 

39% 

1  7% 

3% 

Total  no. 
of  duck  minutes 
for  divers 

3806 

2k% 

5% 

1  5% 

55% 

1  % 

Although  diving  ducks  made  up  a  minor  part  of  the  total 
waterfowl  population,  they  spent  a  much  greater  proportion 
of  their  time  on  dugouts  than  dabblers.  This  is  explained 
by  the  fact  that  79  per  cent  of  their  time  was  spent  in 
swimming  and  feeding,  two  activities  necessarily  related.  It 
should  be  noted  that  preening  and  loafing  were  minor  activities. 
Dabbling  ducks  spent  the  greatest  percentage  of  time 
loafing.  Shorelines  of  dugouts  often  provided  good  visibility 
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and  were  frequently  adjacent  to  good  cover  offered  by 
adjacent  ponds.  This  resulted  in  their  use  in  spring  by 
lone  drakes  and  breeding  pairs  and  by  hens  and  broods  later 
in  the  season.  Swimming  activity  was  also  high  as  birds 
often  landed  on  the  dugouts  but  remained  for  only  a  short 
time.  This  may  have  been  caused  by  my  influence  or  that  of 
other  birds  which  were  present.  Feeding  activity  was  low 
either  as  a  result  of  the  limited  area  available  for  aquatic 
plant  growth  in  the  dugouts  or  because  the  birds  fed  in 
other  water-areas.  Preening  activity  was  also  low,  most  of 
the  birds  using  dugouts  not  being  in  any  observable  stage 
of  moult. 

The 
spent  in 
first  11 

Table  X . 


Group 

Dabbler 


Ma  1  e 

36.6 

6  .  1 

14.7 

17.4 

0 . 4 

Female 

H.5 

4.8 

18.2 

51.2 

0 .  4 

r  e  s  u  1  t  s 

for  the  compa  r 

i  son  of  the 

amount  of 

t  i  me 

the  same 

activities  by 

di  fferent 

sexes  for 

the 

weeks  of 

the  study  are 

presented 

in  Table  X 

• 

Amo  u  n  t 

of  time  spent 

per  duck  in 

d  i  fferent 

a  c  t  i  v  i  t 

i  es  acco  rd i ng 

to  sex,  on 

dugouts  on 

the 

study  a 

rea  between  May  13th  to  July  15th. 

Mean  number  of 

mi  n  u  t  e  s 

Sex 

Sw i mm i n  g  Preen 

ing  Loafing 

Feeding  Other  act. 

Ma  1  e 

4.3  1.5 

CO 

C*\ 

2 . 2 

1  ,  0 

Female 

3.4  4.4 

00 

00 

4.7 

1  .8 

Diver 


With  dabbling  ducks,  females  generally  spent  more  time 
on  dugouts  than  did  males.  Host  time  was  spent  in  loafing 
with  swimming,  preening,  feeding  and  other  activities 
being  secondary.  Sowls  (1955)  in  observing  the  off-nest 
activities  of  dabbling  duck  females  at  Delta,  Manitoba 
reported  that  food  seemed  to  be  of  a  secondary  importance 
with  most  of  the  off-nest  period  being  spent  in  "preening, 
bathing,  stretching  and  sitting.  Contrasted  with  the 
eagerness  with  which  ducks  consume  food  at  other  seasons, 
their  behaviour  showed  that  food  consumption  at  this  period 
was  at  a  minimum".  He  suggested  that  food  requirements 
of  an  incubating  hen  were  greatly  reduced  because  of  re¬ 
duced  activity. 

It  should  be  noted  that  the  mean  number  of  minutes 
for  males  may  be  lower  than  actually  was  the  case.  Drakes 
frequently  moved  on  and  off  of  the  dugouts  particularly  when 
other  males  approached  or  when  there  was  an  adjacent  pond. 
Thus  each  drake  had  to  be  tabulated  as  being  a  different 
bird  when  in  fact  it  may  have  been  the  same  as  one  already 
noted. 

In  diving  ducks,  much  greater  differences  in  activity 
were  seen  between  the  sexes  than  dabblers.  Females  spent 
most  of  their  time  feeding  while  drakes  on  the  other  hand 
spent  most  of  their  time  swimming.  The  drakes  appeared  to 
be  "keeping  watch"  while  the  females  fed, but  would  occa¬ 
sionally  feed  as  actively  as  the  female.  Loafing  played  a 
minor  role  in  the  activity  of  both  sexes.  Erskine  (pers. 
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comm.)  found  that  female  buffleheads  spent  more  t i me 
feeding  than  in  other  activities  but  that  drakes  spent 
most  of  their  time  loafing  and  preening.  Both  Erskine's 
results  and  mine,  however,  are  based  on  small  samples  and 
may  not  be  representative. 


CONCLUS I ONS 


Farm  dugouts  and  natural  ponds  ranging  up  to  50  acres 
in  surface  area  were  studied  for  utilization  by  waterfowl 
over  the  summer  of  1967.  Dugouts  were  used  by  waterfowl  in  an 
area  where  there  was  an  abundance  of  natural  ponds .  These 
ponds  were  representative  of  the  types  found  in  central  and 
southern  Alberta  and  other  parts  of  the  Canadian  prairies 
and  parklands. 

Dugouts  and  ponds,  up  to  2  acres  in  size  were  compared 
for  utilization  by  waterfowl.  Dugouts  received  the  heavier 
utilization,  or  compared  favourably  with  ponds,  in  all 
aspects  of  utilization,  namely:  total  numbers  of  indicated 

breeding  pairs,  adult  populations  and  use  by  broods.  Where 
tests  of  significance  could  be  applied,  the  results  always 
indicated  a  higher  utilization  of  dugouts  than  ponds. 

Although  no  habitat  manipulation  studies  were  carried  out, 
the  data  indicate  that  the  limiting  factors  to  the  use  of 
ponds  were  insufficient  depths  of  water  and  excessive  amounts 
of  emergent  vegetation.  Utilization  of  dugouts,  although 
higher  than  that  of  ponds,  was  limited  by  the  size  of  the 
structure,  the  shoreline-slope,  the  distance  from  natural 
bodies  of  water  and  grazing  pressure  by  cattle.  The  largest 
dugout  received  the  heaviest  use  by  waterfowl.  Shoreline- 
slope  affected  the  amount  of  area  suitable  for  growth  of 
aquatic  plants  and  hence  food  and  cover  for  waterfowl.  Dug- 
outs  up  to  100  yards  from  natural  water-bodies  received  higher 


107 


utilization  than  those  in  excess  of  100  yards.  !n  addition, 
dugouts  that  were  constructed  on  the  edge  of  natural  ponds 
received,  on  the  average,  higher  utilization  than  those  dug- 
outs  in  other  locations.  Grazing  pressure  and  shoreline 
alteration  were  also  shown  to  influence  the  use  of  dug- 
outs  by  ducks.  Salinity  and  pH  appeared  to  have  no  detri¬ 
mental  effects  on  the  utilization  of  dugouts  and  ponds. 
Because  of  the  small  sample  size  in  both  time  and 
the  number  of  dugouts  sampled,  no  definite  conclusions 
can  be  drawn  from  the  time  budget  studies.  However,  it 
appears  that  dugouts  were  used  largely  for  loafing  by 
dabblers,  dugout-sho relines  providing  good  visibility 
and  adjacent  ponds  good  escape  cover.  Dicing  ducks  used 
dugouts  mainly  for  feeding.  Differences  in  the  use  of 
dugouts  also  varied  according  to  the  species  and  sex  of 


the  ducks  present. 
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PLANTS  SMALL  POND  NUMBERS 
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PLANTS  LARGE  POND  NUMBERS 
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PLANTS  large  pond  numbers 
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APPENDIX  IV 


A  species  list  of  willows  and  poplars  and  the  dugouts, 
small  ponds  and  large  ponds  around  which  they  occurred. 


PLANTS 


DUGOUTS 


Salix  petiolaris 
Salix  bebbiana 
Salix  iplani folia 
Salix  discolor 
Populus  tremuloides 


1  0  d  *  ,  1  5  d  ,  1  7  d  *  ,  1  8  d  ,  2  2  d  ,  2  4  d  *  ,  2  5  d  *  ,  3  8  d  *  ,  4  0  d  * 

2  2  d  ,  4  0  d  * 

1 5d  ,  2 2 d 
I8d,22d,24d* 

I6d,17d,l8d*,22d,34d,4ld 


SMALL  PONDS 


Salix  petiolaris 


Salix  bebbiana 

Salix  discolor 

Salix  planifolia 
Populus  tremuloides 


lp,3p,4p,5p,6p,7p,8p,9p,10p*,llp,12p,13p, 

I4p,15p,l6p,17p,20p,21p*,22p,23p,24p,25p, 

26p,27p,28p,30p,31p,32p*,33p,36p,37p*, 

3  8  p  ,  3  9  p  *  ,  4  2  p  * 

Ip,3p,4p,6p,7p,9p,12p,13p,l4p,l6p,17p, 

22p,23p,26p,27p,29p,30p,33p 

3p,4p,7p,9p,10p*,12p,13pj4p,15p,l6p, 

17p,22p,24p,25p,33p,38p,42p* 

12p,15p,20p,21p*,22p,28p,31p,38p 

lp,3p,4p,5p,6p,7p*,8p,9p,10p,llp,13p*, 

l4p,15p,l6p*J7p*,20p,21p*,22p,24p, 

26p,27p,28p,29p,30p*>31p*,33p,34p*, 

35p,36p,37p*,38p,39p*,42p* 


LARGE  PONDS 


Salix  petiolaris 
Salix  bebbiana 
Salix  discolor 
Populus  tremuloides 
Populus  balsamif era 


lx,3x,5x,6x,7x, 1  0  x  , 1  lx, 12x, 1 3  x  , 1  5  x  , l6x 
lx,3x,6x,7x,10x,llx,12x,13x,15x,l6x 
7x  ,  1  Ox  ,  1  1 x  ,  1 6x 
3x,5x,6x,7x, 1 2  x , 1 3x,  15x 
1  2x* 


/V 


Clumped 


The  numbers  of  ducks  per  week  according  to  species  on  the  sampled  dugouts  and  small  ponds 
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